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ASSETS 

Kentucky Utilities Company 
Balance Sheets 

(Unaudited) 
(Millions of $) 

September 30, 

Current assets: 

Restricted cash (Note 6). ............................................. 
Accounts receivable - less reserves of $2 million.. .............. 
Accounts receivable from affiliated companies (Note 8). ".  I .  I . .  

Income tax receivable.. ............................................... 
Materials and supplies: 

Cash and cash equivalents.. ......................................... $ 1 
40 

168 
6 

Fuel (predominantly coal). ........................................ 49 
I Other materials and supplies., .................................... 34 

Prepayments and other current assets .............................. 4 
Total current assets.. ............................................... 302 

Other property and investments.. ................................... 28 

Utility plant: 

Less: reserve for depreciation. ...................................... 
At original cost.. ...................................................... 4,714 

1,604 

Net utility plant. .................................................... 3,110 

Deferred debits arid other assets: 
Regulatory assets (Note 2): 

Pension and postretirement benefits.. ........................... 66 
Other.. ............................................................... 111 

Cash surrender value of key man life insurance.. ................ 36 
Other assets. ........................................................... 9 

Total deferred debits and other assets.. ......................... 222 

Total assets. ............................................................ $ 3,662 

December 3 1, 
2006 

$ 6 
2 3 

123 
50 

6 

64 
34 

7 
313 

25 

4,168 
1.553 

2,615 

64 
83 
35 

8 
190 

$ 3,143 

The accompanying notes are an integral part of these financial statements. 
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Kentucky Utilities Company 
Statements of Cash Flows 

(Unaudited) 
(Millions of $) 

For the Nine Months Ended 
Septeniber 30. 

2007 
CASH FLOWS FROM OPERATING ACTIVITIES: 

Net income .............................................................................. $ 130 
Items not requiring cash currently: 

89 Depreciation and amortization .................................................... 
Deferred income taxes ............................................................. (2) 
VDT amortization ................................................................... 
Investment tax credit - net ......................................................... 
Other 

28 
.................................................................................. 2 

Accounts receivable ................................................................ (1) 
Materials and supplies ............................................................. 

Accounts payable ................................................................... (26) 

Pension funding ........................................................................ (13) 
Fuel adjustment clause receivable, net .............................................. (22) 

Other ..................................................................................... (4) 
Net cash provided by operating activities ....................................... 

Changes in current assets and liabilities: 

15 
3 Other current assets ............................................ ................ 

Accrued income taxes 
Other current liabilities ............................................................ 

.............................................................. 9 
1 

MISO exit ................................................................ 

209 

CASH FLOWS FROM INVESTING ACTIVITIES: 
(512) 

(17) 
(529) 

Constiuction expenditures ............................................................ 
Change in restricted cash. ............................................................ 

Net cash used for investing activities., .......................................... 

CASH FLOWS FROM FINANCING ACTIVITIES: 
Retirement of bonds (Note 6) ........................................................ 
Proceeds from issuance of affiliated company debt (Note 6) .................... 
Repayinent of debt from affiliated company (Note 6) ............................ 
Issuance of pollution control bonds ................................................. 

Net cash provided by financing activities ....................................... 

CHANGE IN CASH AND CASH EQUIVALENTS .................................. 

CASH AND CASH EQUIVALENTS AT BEGINNING OF PERIOD ............. 

( 107) 
SO2 

(2 16) 
81 

................................................................... 55 
315 

(5) 

6 

Capital contribution 

1 CASH AND CASH EQUIVALENTS AT END OF PERIOD ....................... $ 

$ 109 

86 
1 
3 

10 

(236) 
7 

19 

7 

$ 5 

The accompanying notes are an integral part of these financial statements . 
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The following regulatory assets and liabilities were included in KTJ’s Balance Slieets: 

Kentucky Utilities Company 
(unaudited) 

(in millions) 
September 30, December 3 1, 

_2007 2006 

FAC $ 38 $ 16 
ARO 24 22 
MISO exit 20 20 
ECR 11 10 
TJnamortized loss on bonds I O  10 
Other 8 5 

Subtotal 111 83 

Pension and postretireinent benefits 66 64 
Total regulatory assets u a 
Accumulated cost of removal of utility plant $304 $ 297 
Deferred income taxes - net 29 27 
Other 10 6 
Total regulatory liabilities u $330 

KU does not currently earn a rate of return 011 the FAC regulatory asset, which is a separate recovery 
niechaiiism with recovery within twelve months. No return is earned on the pension and postretireinent 
benefits regulatory asset which represents the changes in fuiided status of tlie plans. Tlie Conipany will 
seek recovery of this asset jii future proceedings with tlie Kentucky aiid Virginia Commissions. No return 
is currently earned on the ARO asset. This regulatory asset will be offset against the associated regulatory 
liability, ARO asset and ARO liability at the time the underlying asset is retired. Tlie MISO exit amount 
represents the costs relating to tlie withdrawal froin MISO membership. KU expects to seek recovery of 
this asset in future proceedings witli tlie Kentucky and Virginia Commissions. KTJ currently earns a rate of 
return on the remaining regulatory assets. 

FAC. In Deceiiiber 2006, the Kentiicky Commissioii initiated its periodic two-year review of KU’s past 
operations of the fuel clause and transfer of file1 costs from the FAC to base rates. In March 2007, 
intervenors representing industrial customers challenged KU’s recovery of $5.1 millioii in aggregate fuel 
costs KTJ incurred during a period prior to its exit from tlie MISO aiid requested tlie Kentucky 
Coiiiinissioii disallow this amount. A public hearing was held in May 2007. Filial briefs were filed by tlie 
Company and the intervenors in June 2007. In October 2007, tlie Kentucky Commission issued its Order 
in this proceeding. The Kentucky Commission findings were that KU incurred no improper fuel cost 
during the two-year review period aiid that KTJ was in conipliarice with tlie provisions of Administrative 
Regulation 807 KAR S:SOS6. The Kentucky Comniission fi~rtlier approved KU’s recommendation for the 
transfer of fuel cost frorn the FAC to base rates. In November 2007, the KKJC filed a petition for 
rehearing, claiming tlie Kentucky Commissioii misinterpreted tlie KITJC’s arguments in tlie proceeding. 
The Company expects a ruling frorn the Kentucky Comrnission by the end of November 2007. 
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choice for most consumers in the applicable regions of the state. Thereafter, a hybrid model of regulation 
is expected to apply in Virginia, whereby utility rates would be reviewed every two years and a utility’s 
rate of return on equity shall not be set lower than the average of the rates of return for other regional 
utilities, with certain caps, floors or adjustments. The legislation is effective in July 2007, and also 
includes a 10% nonbinding goal for renewable power generation by 2022, as well as incentives for new 
generation, including renewables. Under the legislation KU retains an existing exemption from customer 
choice and other restructuring activities as applicable to KTJ’s limited service territory in Virginia. 
However, KU will be subject to a rate proceeding in the first six months of 2009 based on calendar year 
2008 financial data under the hybrid model of regulation. Beginning in 201 1 , KU will make biennial rate 
filings with the Virginia Conimission. 

Glient FGD Inquiry. In October 2006, the Kentucky Comniission commenced an inquiry into elements 
of KTJ’s planned construction of one of its three new FGDs at the Ghent generating station. The 
proceeding requested, and KTJ provided, additional information regarding configuration details, 
expenditures and the proposed construction sequence applicable to fiiture construction phases of the Glient 
FGD prqject. In January 2007, tlie Kentucky Commission issued an Order conipleting its inquiry in the 
matter and confirming its approval of KU’s construction plan. The Order also provided general guidance 
for jurisdictional utilities regarding applicable information and data requirements for fiiture CCN 
applications and subsequent proceedings. 

Note 3 - Financial Instruments 

Interest Rate Swaps (hedging derivatives). KU has used over-the-counter interest rate swaps to hedge 
exposure to market fluctuations in certain of its debt instruments. Pursuant to Company policy, use of 
these financial instruments is intended to mitigate risk, earnings aiid cash flow volatility and is not 
speculative in nature. Maiiageinent has designated all of the interest rate swaps as hedge instruments. 
Financial instruments designated as fair value hedges and the underlying hedged items are periodically 
marked to market with the resulting net gains and losses recorded directly into net income. Upon 
termination of any fair value hedge, the resulting gain or loss is recorded into net income. Financial 
instniments designated as cash flow hedges have resulting gains aiid losses recorded within stockholders’ 
equity. 

KU was party to an interest rate swap agreement with a notional amount of $53 million as of December 
3 1 , 2006. The interest rate swap was terminated in February 2007, when the underlying debt was 
defeased. TJrider this swap agreement, KU paid variable rates based on LIBOR averaging 7.44% and 
received fixed rates averaging 7.92% in 2007, prior to the termination of the swap. The swap agreement in 
effect at December 3 1 , 2006, had been designated as a fair value hedge. The fair value designation was 
assigned because tlie underlying fixed rate debt had a firm fiiture commitment. For the nine months ended 
September 30,2006, the effect of marking these financial instruments and the underlying debt to market 
resulted in pre-tax gains of less than $1 million recorded in interest expense. There was no activity related 
to the swap in the third quarter of 2007, due to its termination in February 2007. 

Interest rate swaps hedge interest rate risk on the underlying debt. Under SFAS No. 133, Accozri7tiiigfor 
Dei-ivative Instrtrinerits and Hedging Activities, as amended, in addition to swaps being marked to market, 
the item being hedged must also be marked to market. Consequently for the year ended December 3 1, 
2006, KTJ’s debt reflects a mark-to-market adjustment of less than $1 million. 
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anticipates making fiirther voluntary contributions in 2007 to fund the Voluntary Employee Beneficiary 
Association trusts to match the annual postretirement expense and funding the postretirement medical 
account under the pension plan up to the maximum amount allowed by law. 

Note 5 - Income Taxes 

A United States consolidated income tax return is filed by E.ON TJ.S.’s direct parent, ETJSIC, for each tax 
period. Each subsidiary of tlie consolidated tax group, including KTJ, will calculate its separate income tax 
for tlie tax period. The resulting separate-return tax cost or benefit will be paid to or received from the 
parent company or its designee. KU also files income tax returns in various state jurisdictions. With few 
exceptions, KTJ is no longer subject to 1J.S. federal, state or non-U.S. income tax examinations by tax 
authorities for years before 2004. Statutes of limitations related to tlie 2004 and later returns are still open. 
Tax years 2005,2006 and 2007 are under audit by the IRS with the 2007 return being examined under an 
IRS pilot program named “Compliance Assurance Process”. This program accelerates the IRS’s review to 
tlie actual calendar year applicable to the return arid ends 90 days after the return is filed. 

KU adopted the provisions of FIN 48 effective January 1, 2007. At the date of adopting FIN 48, KTJ had 
$2 million of unrecognized tax benefits, primarily related to federal income taxes. If recognized, the entire 
$2 million of unrecognized tax benefits would reduce the effective tax rate. 

Included in other liabilities at September 30, 2007, is less than $1 million of tax positions for which the 
ultimate deductibility is highly certain but for which there is uncertainty about the timing of such 
deductibility. Furthermore, possible amounts of uncertain tax positions for KTJ that may decrease within 
the next 12 months total $1 million. The estimated amount of the change in uncertain tax position is based 
on the expiration of statutes during 2007. 

KU, upon adoption of FIN 48, adopted a new financial statement classification for interest and penalties. 
Prior to the adoption of FIN 48, KTJ recorded interest and penalties for income taxes on the income 
statement in  income tax expense and in the taxes accrued balance sheet account, net of tax. TJpon 
adoption of FIN 48, interest and penalties are recorded as operating expenses on tlie income statement and 
accrued expenses in the balance sheet, on a pre-tax basis. The interest accrued is based on federal and state 
large corporate underpayment interest rates. 

The amount KU recognized as interest accnied related to unrecognized tax benefits in interest expense in 
operating expenses was less tlian $1 million at both September 30,2007 and December 3 1, 2006. No 
penalties were accrued by KU upon adoption of FIN 48 or through September 30, 2007. 

In June 2006, KTJ and LGRLE filed a joint application with the DOE requesting certification to be eligible 
for investment tax credits applicable to the constniction of TC2. In November 2006, the DOE and the IRS 
announced that KLJ and LGRLE were selected to receive the tax credit. An additional IRS certification 
required to obtain the investment tax credit was received in August 2007. KU’s portion of the tax credit 
will be approximately $101 million over the construction period of TC2 and will be amortized to income 
over the life of the related property. In the third quarter of 2007, based on eligible construction 
expenditures incurred in 2007, KU recorded $10 million of federal investment tax credit. The credit 
recorded decreased current federal income taxes by $10 million, during the tliree months ended September 
30, 2007, and $30 million for the nine months ended September 30, 2007. 
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E.ON U.S. maintains a revolving credit facility totaling $150 million and $200 million at September 30, 
2007 and December 3 1,2006, respectively, with an affiliated company, E.ON North America, Inc., to 
ensure funding availability for the money pool. The balance is as follows: 

Amount Balance Average 
($ in millions) Total Available Outstanding Available - Interest Rate 
September 30,2007 $150 $122 $28 5.45% 
December 3 1 , 2006 $200 $102 $98 5.49% 

Redemptions of long-term debt year-to-date through September 30, 2007, are summarized below: 

Description 

Principal 
Amount Secured/ 

(in millions) Rate Unsecured Maturity 
2007 Pollution control bonds $54 Variable Secured 2024 
2007 First mortgage bonds $53 7.92% Secured 2007 

Issuances of long-term debt year-to-date through September 30,2007, are summarized below: 

&r 
2007 
2007 
2007 
2007 
2007 
2007 
2007 

Description 
Pollution control bonds 
Pollution control bonds 
Pollution control bonds 
Due to Fidelia 
Due to Fidelia 
Due to Fidelia 
Due to Fidelia 

Principal 
Amount 

[in millions) 
$ 54 
$ 18 
$ 9  
$ 53 
$ 75 
$ 50 
$100 

- Rate 
Variable 
Variable 
Variable 
5.69% 
5.86% 
5.98% 
5.96% 

Secured/ 
Unsecured 
TJnsecured 
TJnsecured 
Unsecured 
TJnsecured 
Unsecured 
Unsecured 
Unsecured 

Maturity 
2034 
2026 
20.37 
2022 
2037 
2017 
2028 

KU no longer has aiiy secured debt and is no longer sub,ject to periodic reporting under the Securities 
Exchange Act of 1934. 

In October 2007, KU entered into a long-term borrowing arrangement with Fidelia in principal amount of 
$70 million. 

Note 7 - Commitments and Contingencies 

Except as may be discussed in this quarterly report (including Note 2), material changes have not occurred 
in the current status of various commitments or contingent liabilities from that discussed in KU’s Annual 
Report for the year ended December 3 1 , 2006 (including in Notes 2 arid 9 to the financial statements of 
KU contained therein). See the above-referenced notes in KU’s Annual Report regarding such 
commitments or contingencies. 

Owensboro Contract Litigation. In May 2004, the City of Owensboro, Kentucky and OMTJ commenced 
a suit now removed to the U.S. District Court for the Western District of Kentucky, against KTJ 
concerning a long-term power supply contract (the “OMU Agreement,’) with KTJ. The dispute involves 
interpretational differences regarding issues under tlie OMU Agreement, including various payments or 
charges between KTJ arid OMTJ arid rights concerning excess power, termination and emissions 
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Ambient Air Quality. The Clean Air Act requires the EPA to periodically review the available scientific 
data for six criteria pollutants and establish concentration levels in the ambient air sufficient to protect the 
public health and welfare with an extra margin for safety. These concentration levels are known as 
NAAQS. Each state must identify “nonattainment areas” within its boundaries that fail to comply with the 
NAAQS and develop an SIP to bring such nonattairiment areas into compliance. If a state fails to develop 
an adequate plan, the EPA must develop and implement a plan. As the EPA increases the stringcncy of the 
NAAQS through its periodic reviews, the attainment status of various areas may change, thereby 
triggering additional emission reduction obligations under revised SIPS aimed to achieve attainment. 

In 1997, the EPA established new NAAQS for ozone and fine particulates that required additional 
reductions in SO2 and NOx emissions from power plants. In 1998, tlie EPA issued its final “NOx SIP 
Call” rule requiring reductions in NOx emissions of approximately 85 percent from 1990 levels in order to 
mitigate ozone transport from the midwesterri U.S. to the northeastern U.S. To implement the new federal 
requirements, in 2002, Kentucky amended its SIP to require electric generating units to reduce their NOx 
emissions to 0.15 pounds weight per MMBtu on a company-wide basis. In 2005, the EPA issued the 
CAIR which requires additional SO2 emission reductions of 70 percent and NOx emission reductions of 
65 percent from 2003 levels. The CAIR provides for a two-phase cap and trade program, with initial 
reductions of NOx and SO2 emissions due by 2009 and 2010, respectively, and final reductions due by 
2015. The final rule is currently under challenge in a number of federal court proceedings. In 2006, 
Kentucky proposed to amend its SIP to adopt state requirements similar to thosc under the federal CAIR. 
Depcnding on the level of action determined necessary to bring local non-attainment areas into 
conipliance with the ncw ozone and fine particulate standards, KU’s power plants are potentially subject 
to additional rcductions in SO2 and NOx emissions. KU’s weighted-average cornpany-wide emission rate 
for SO2 in tlie third quarter of 2007 was approximately 1.21 Ibs./MMBtu of heat input, with every 
generating unit below its emission limit established by the Kentucky Division for Air Quality. 

Hazai-dozrs A i r  Pollzrtants. As provided in the 1990 aniendnients to the Clean Air Act, the EPA 
investigated hazardous air pollutant emissions from electric utilitics and submitted a report to Congress 
identifying mercury emissions from coal-fired power plants as warranting further study. In 2005, tlie EPA 
issited the CAMR establisliing mercury standards for new power plants and requiring all states to issue 
new SIPs including mercury requircments for existing powcr plants. The EPA issued a model rule which 
provides for a two-phase cap and trade program with initial rcductions due by 2010 and final reductions 
due by 2018. The CAMR provides for reductions of 70 pcrcent from 2003 levels. Tlic EPA closely 
integrated the CAMR and CAIR programs to eiisiire that the 201 0 mercury reduction targets will be 
achieved as a “co-benefit” of the controls iiistalled for purposes of compliance with the CAIR. The final 
rule is also currcntly under challenge in the federal courts. In 2006, Kentucky proposed to amend its SIP 
to adopt state requirements similar to those under tlic federal CAMR. In addition, in 2005 and 2006, state 
and local air agencies in Kentucky have proposed or adopted rules aimed at regulating additional 
hazardous air pollutants from sources including power plants. To tlie extent those rules are final, they are 
riot expected to have a material impact on KU’s power plant operations. 

Acid Rain Pi-ogmin. The 1990 amendments to the Clean Air Act imposed a two-phased cap and trade 
program to reduce SO2 emissions from power plants that were thought to contribute to “acid rain” 
conditions in the northeastern U S .  The 1990 aniendmeiits also contained requirements for power plants to 
reduce NOx emissions through the use of available combustion controls. 

Regional Haze. The Clean Air Act also includes visibility goals for certain federally designated areas, 
including national parks, and requires states to submit SIPs that will demonstrate reasonable progress 
toward preventing future impairment and remedying any existing impairment of visibility in those areas. 
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Brown New Sozri-ce Review Litigation. In April 2006, the EPA issued an NOV alleging that KU had 
violated certain provisions of the Clean Air Act’s new source review rules relating to work perfomied in 
1997, on a boiler aiid turbine at KU’s E.W. Brown generating station. In December 2006, the EPA issued 
a second NOV alleging the Company had exceeded heat input values in violation of the air perinit for the 
unit. During 2006, KU provided data responses to the EPA with respect to the allegations in the NOVs. In 
March 2007, the Department of Justice filed a complaint in federal court in Kentucky alleging the same 
violations specified in the prior NOVs. Tlie complaint seeks civil penalties, including potential per-day 
fines, remedial measures and injunctive relief. In April 2007, KU filed an answer in the civil suit denying 
the allegations. In July 2007, a July 2009 date for trial on the merits was scheduled. The parties continue 
periodic settlement discussions. KU cannot determine the overall outcome or potential effects of these 
matters, including whether substantial fines, penalties or remedial construction may result. 

Section I14 Reqzrests. In August 2007, the EPA issued administrative information requests under Section 
1 14 of the Clean Air Act requesting new source review-related data regarding certain construction and 
maintenance activities at L,G&E’s Mill Creek 4 and Trinible County 1 generating units and KTJ’s Ghent 2 
generating unit. The Companies are complying with the information requests and are not able to predict 
further proceedings in this matter at this time. 

Ghent Opacity NOV. In September, 2007, the EPA issued an NOV alleging that KTJ had violated certain 
provisions of the Clean Air Act’s operating rules relating to opacity during June and July 2007 at TJnits 1 
and 3 of KTJ’s Ghent generating station. KU is not able to estimate the outcome or potential effects of 
these matters, including whether substantial fines, penalties or remedial construction may result. 

Geiwrd Envii*onmerital Proceedings. From time to time, KU appears before the EPA, various state or 
local regulatory agencies and state and federal courts regarding matters involving compliance with 
applicable environmental laws and regulations. Such matters include liability under the Comprehensive 
Environmental Response, Compensation and Liability Act for cleanup at various off-site waste sites and 
ongoing claims regarding GHG emissions from KU’s generating stations. Based on analysis to date, the 
resolution of these matters is not expected to have a material impact on the operations of KU. 

Note 8 - Related Party Transactions 

KU and other subsidiaries of E.ON engage in related party transactions. Transactions between KU and 
E.ON U.S. subsidiaries are eliminated upon consolidatioii of E.ON 1J.S. Transactions between KU aiid 
E.ON subsidiaries are eliminated upon consolidation of E.ON. These transactions are generally performed 
at cost and are in accordance with the FERC regulations under PTJHCA 2005 and the applicable Kentucky 
Coniinissioii aiid Virginia Commission regulations. The significant related party transactions are disclosed 
below. 

Electric Purchases 

KU and LG&E purchase energy from each other in order to effectively manage the load of their retail 
customers and to satisfy off-system sales. These sales and purchases are included in the statements of 
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In September 2007, KU received a capital contribution from its common shareholder, E O N  U.S. in the 
amount of $55 million. 

Note 9 - Subsequent Events 

On October 25,2007, KU entered into a long-term borrowing agreement with Fidelia with a principal 
amoiirit of $70 million, interest rate of 5.71% and a maturity date of October, 25,2019. 
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Louisville Gas and Electric Company 
Statements of Retained Earnings 

(Unaudited) 
(Millions of $) 

Three Months Ended Nine Months Ended 
September 30, September 30, 

2007 2006 2007 

Balance at beginning of period.. .............. $ 625 $ 609 $ 639 $ 621 
Net income.. ..................................... 45 40 101 90 

649 736 71 1 
Preferred stock buyback.. ...................... (4) 

Subtotal.. ..................................... 670 

Cash dividends declared on stock: 
Cumulative preferred.. ......................... 1 2 

95 65 _______ 

97 66 _____ 

Coimnon.. ........................................ 35 
Subtotal.. ..................................... 35 

Balance at end of period.. ...................... $ 670 $ 614 $ 670 $ 614 

The accompanying notes are an integral part of these financial statements. 
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Louisville Gas and Electric Company 
Balance Sheets (cont.) 

(Unaudited) 
(Millions of $) 

L.IABIL. ITIES AND EQUITY September . 30. 
2007 

Current liabilities: 

Notes payable to affiliated companies (Note 6 aiid Note 9) ........ 106 
Accounts payable ......................................................... 89 
Accounts payable to affiliated companies (Note 9) .................. 36 
Customer deposits ........................................................ 19 
Other current liabilities .................................................. 39 

Total current liabilities ................................................ 409 

Current portion of long-term debt ...................................... $ 120 

Long-terni debt: 

Long-terni debt to affiliated company (Note 6 and Note 9) ......... 
Mandatorily redeemable preferred stock .............................. 

455 
363 

Total long-tenii debt ................................................... 818 

L.on g.tenii debt (Note 6) ................................................. 

Deferred credits and other liabilities: 
Accumulated deferred income taxes ................................... 34 1 
Accumulated provision for pensions and related benefits .......... 95 
Investment tax credit., ................................................... 47 
Asset retirement obligation .............................................. 29 
Regulatory liabilities (Note 2): 

239 
70 

Other liabilities ............................................................ 43 
8 64 

Accumulated cost of removal of utility plant ...................... 
Deferred income taxes - net aiid other .............................. 

Total deferred credits and other liabilities ......................... 

Cuniulative preferred stock .............................................. 

Common equity: 
Conmion stock. without par value . 

Authorized 75.000. 000 shares. outstanding 21.294. 223 shares . 424 
40 

Retained earnings ......................................................... 670 

1. 126 

Additional paid-in capital ................................................ 
Accumulated conipreheiisive loss ...................................... (8) 

Total conmion equity .................................................. 

Total liabilities and equity ............................................... $ 3. 217 

December 3 1. 
2006 

$ 248 
68 

103 
55 
18 
40 

532 

328 
225 

19 
572 

333 
149 
41 
28 

232 
89 
44 

916 

70 

424 
40 

639 
1. 094 

(9) 

$ 3.184 

Tlie acconipanying notes are an integral part of these financial statements . 
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Louisville Gas and Electric Company 
Statements of Compreliensive Income 

(Unaudited) 
(Millions of S) 

Three Months Ended 
September 30, 

2007 ~ 2006 
Net income ............................................................. $ 45 $ 40 

Gain (loss) on derivative instruments and hedging activities - 
net of tax benefit (expense) of $3 million, $4 million, 
$( 1) million and $( 1) million, respectively (Note 3). .......... (4) (6) 

................................ Comprehensive iiicoine, net of tax.. (4) (6) 

Comprehensive income.. ............................................ $ 41 $ 34 - 

Nine Months Ended 
September 30, 

2007 2006 
$ 101 $ 90 

1 2 

1 2 

$ 102 $ 92 

The accompanying notes are an integral part of these financial statements. 
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The following regulatory assets and liabilities were included in LG&,E’s Balance Sheets: 

(in millions) 

ARO 
TJnamortized loss on bonds 
Gas supply adjustments 
FAC 
MISO exit 
ECR 
Other 

Subtotal 

Pension and postretirement benefits 
Total regulatory assets 

Louisville Gas and Electric Company 
(unaudited) 

Accumulated cost of removal of utility plant 
Deferred income taxes - net 
Gas supply ad,justments 
Other 
Total regulatory liabilities 

September 30, December 3 1, 
2007 2006 

$ 24 
19 
16 
14 
13 
4 
9 

99 

$ 22 
20 
21 

4 
13 
9 
4 

93 

I26 126 
L22.5 u 
$ 239 $ 232 

so 54 
12 31 
8 4 

$ 309 3?..LLY 

LG&E does not currently earn a rate of return on tlie regulatory assets associated with the gas supply cost 
and gas performancc-based ratemaking adjustments (both made through tlie Gas Supply Clause) and FAC; 
both the Gas Supply Clause and the FAC are separate recovery mechanisms with recovery within twelve 
months. No return is carncd on the pension and postretirenient benefits regulatory asset which represents 
the changes in hnded status of the plans. The Company will seek recovery of this asset in fLiture 
proceedings with the Kentucky Commission. No return is currently earned on tlie ARO asset. This 
regulatory asset will be offset against tlie associated regulatory liability, ARO asset and ARO liability at 
tlie time the underlying assct is retired. The MISO exit amourit represcnts the costs relating to the 
withdrawal from MISO membersliip. LG&E expects to seek recovery of this asset in future proceedings 
with the Kenhicky Commission. L,G&E currently earns a rate of return on the remaining regulatory assets. 

FAC. In December 2006, the Kentucky Commission initiated its periodic two-year review of LG&E’s 
past operations of the fuel clause and transfer of file1 costs from the FAC to base rates. In March 2007, 
intervenors representing industrial customers challenged LG&E’s recovery of $0.5 million in aggregate 
fuel costs L,G&E incurred during a period prior to its exit from the MISO and requested the Kentucky 
Commission disallow this amount. A public hearing was held in May 2007. Final briefs were filed by the 
Company and tlie iiiterveiiors in June 2007. In October 2007, the Kentucky Commission issued its Order 
in this proceeding. The Kentucky Commission findings were that LG&E incurred no improper fuel cost 
during tlie two-year review period and that LG&E was in compliance with the provisions of 
Administrative Regulation 807 KAR S:SOS6. The Kentucky Cornmission fbrther approved LG&E’s 
recommendation for the transfer of fuel cost from the FAC to base rates. In November 2007, tlie KITJC 
filed a petition for rehearing, claiming the Kentucky Commission misinterpreted tlie KIUC’s arguments in 
the proceeding. The Company expects a ruling from tlie Kenhicky Commission by the end of November 
2007. 
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retail gas activities. This corrective event places these activities in compliance for future periods. In 
August 2007, the FERC advised L,G&E that it had concluded its investigation related to prior periods and 
had closed the matter with no fhrtlier actions. 

Note 3 - Financial Instruments 

Interest Rate Swaps (hedging derivatives). LG&E uses over-the-counter interest rate swaps to hedge 
exposure to market fluctuations in certain of its debt instniments. Pursuant to Company policy, use of 
these financial instruments is intended to mitigate risk, earnings and cash flow volatility and is not 
speculative in nature. Management has designated all of the interest rate swaps as liedge instruments. 
Financial instniments designated as cash flow hedges have resulting gains and losses recorded within 
other coniprehensive income and stockliolders’ equity. Financial instruments designated as fair value 
hedges and the underlying hedged items are periodically marked to market with the resulting net gairis and 
losses recorded directly into net income. Upon termination of any fair value hedge, the resulting gain or 
loss is recorded into net income. 

LG&E was party to various interest rate swap agreements with aggregate notional amounts of $2 1 1 
million as of September 30,2007 and December 3 1 , 2006. Under these swap agreements, LG&E paid 
fixed rates averaging 4.38% and received variable rates based on LIBOR or the Securities Industry and 
Financial Markets Association’s municipal swap index averaging 3.87% at September 30, 2007. The swap 
agreements in effect at September 30,2007, have bcen designated as cash flow hedges and mature on 
dates ranging from 2020 to 2033. The cash flow designation was assigned because the underlying variable 
rate debt has variable fiihire cash flows. The hedges have been deemed to be fblly effective resulting in a 
pre-tax gain of $2 million for the nine months ended September 30,2007, recorded in other 
comprehensive income. TJpori expiration of these hedges, the amount recorded in other comprehensive 
income will be reclassified into earnings. The amount expected to be reclassified from other 
comprehensive income to earnings in the next twelve montlis is less than $1 million. A deposit in the 
amount of $9 million, used as collateral for one of the interest rate swaps, is included in restricted cash on 
the balance sheet. The amount of tlie deposit required is tied to the market value of the swap. The 
remaining restricted cadi relates to constniction deposits. 

Energy Trading and Risk Management Activities (non-hedging derivatives). LG&E conducts energy 
trading and risk management activities to maximize the value of power sales from physical assets it owns. 
Energy trading activities are principally forward financial transactions to hedge price risk and are 
accounted for on a mark-to-market basis in accordance with SFAS No. 133, Accozrntiiig foi. Dei-ivntive 
Iiistizrnieiits arid Hedgiiig Activities, as amended. 

Tlie table below summarizes L,G&E’s energy trading and risk management activities for the nine months 
ended September 30: 

(in millions) 2007 2006 
Fair value of contracts at beginning of period, net asset $ 1  

2 
(3) 
5 0 

L u 

$ 1  
Fair value of contracts when entered into during the period 
Contracts realized or otherwise settled during the period 
Changes in fair values due to clianges in assumptions 

- 

-- 
Fair value of contracts at end of period, net asset 

No changes to valuation techniques for energy trading and risk management activities occurred during 
2007 or 2006. Changes in market pricing, interest rate and volatility assumptions were made during both 
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L,G&E adopted the provisions of FIN 48 effective January 1 , 2007. At the date of adopting FIN 48, LG&E 
had $7 million of unrecognized tax benefits, $5 million related to federal income taxes and $2 million 
related to state income taxes. If recognized, the entire $7 million of unrecognized tax benefits would 
reduce the effective tax rate. 

Included in other liabilities at Septeniber 30, 2007, is less than $1 million of tax positions for which tlie 
ultimate deductibility is highly certain but for which there is uncertainty about the timing of such 
deductibility. Furthennore, possible amounts of uncertain tax positions for LG&E that may decrease 
within the next 12 months total $1 million. The estiinated amount of the cliange in uncertain tax position is 
based on the expiration of statutes during 2007. 

LG&E, upon adoption of FIN 48, adopted a new financial statement classification for interest and 
penalties. Prior to the adoption of FIN 48, LG&E recorded interest and penalties for income taxes on the 
income statement in income tax expense and in the taxes accrued balance slieet account, net of tax. Upon 
adoption of FIN 48, interest and penalties are recorded as operating expenses on the income statement and 
accrued expenses in the balaiice sheet, on a pre-tax basis. The interest accrued is based on federal and state 
large corporate underpayment interest rates. 

The amount L,G&E recognized as interest accrued related to unrecognized tax benefits in interest expense 
in operating expenses was less than $1 million at both September 30,2007 and December 3 I ,  2006. No 
penalties were accrued by L,G&E upon adoption of FIN 48 or through September 30,2007. 

In June 2006, L,G&E and KU filed a joint application with the DOE requesting certification to be eligible 
for investment tax credits applicable to the construction of TC2. In November 2006, the DOE and the IRS 
announced that LG&E and KU were selected to receive the tax credit. An additional IRS certification 
required to obtain the investincnt tax credit was received in August 2007. LG&E’s portion of the tax credit 
will be approximately $24 million over tlie construction period of TC2 and will be amortized to income 
over the life of the related property. In the third quarter of 2007, based on eligible constraction 
expenditures incurred in 2007, LG&E rccorded $3 million of federal investment tax credit. Tlie credit 
recorded decreased current federal income taxes by $3 million, during the three months ended September 
30, 2007, and $8 million for the nine nionths ended September 30, 2007. 

Note 6 - Short-Term and Long-Term Debt 

All of LG&E’s first mortgage bonds were released and terminated in April 2007. Only the tax-exempt 
revenue bonds issued by the counties remain. Under the provisioris for certain of LG&E’s variable-rate 
pollution control bonds, the borids are subject to tender for purchase at the option of the holder and to 
mandatory tender for purchase upon the occurrence of certain events, causing the bonds to be classified as 
current portion of long-term debt in the balance sheets. The average annualized interest rate for these 
bonds during the nine months ended September 30,2007 was 3.69%. 

During June 2007, LG&E’s five existing lines of credit totaling $185 rriillion expired and were replaced 
with short-term bilateral lines of credit facilities totaling $125 million. There was no outstanding balance 
under any of these facilities at September 30, 2007. During the third quarter of 2007, L,G&E extended tlie 
maturity date of these facilities through June 2012. 
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Dividends on the shares of preferred stock ceased to accLimulate on the redemption date and no Eurther 
dividends will be paid or will accrue on such preferred stock thereafter. 
In April 2007, LG&E agreed with Fidelia to eliminate tlie lien on two secured intercompany loans totaling 
$125 million. 

In April 2007, L,G&E entered into two long-term borrowing arrangements with Fidelia in an aggregate 
principal amount of $138 million. The loan proceeds were used to fimd the preferred stock redemption and 
to repay certain short-term loans incurred to Eund the pension contribution made by the Company during 
the first quarter. 

In April 2007, LG&E coinpleted a series of financial trarisactions impacting its periodic reporting 
requireinents. The pollution control revenue bonds issued by certain governmental entities secured by the 
$3 1 million Pollution Control Series S, the $60 million Pollution Control Series T and the $35 million 
Pollution Control Series TJ boiids were refinanced and replaced with new unsecured tax-exempt bonds of 
like amounts. Pursuant to the terms of the bonds, an underlying lien on substantially all of LG&E’s assets 
was released following the completion of tliese steps. 

As of April 27,2007, LG&E no longer has any secured debt and is no longer subject to periodic reporting 
under the Securities Exchange Act of 1934. 

Note 7 - Commitments and Contingencies 

Except as may be discussed in this quarterly report (including Note 2), material changes have not occurred 
in the current status of various coiiimitnients or contingent liabilities from that discussed in L,G&E’s 
Annual Report for the year ended December 3 1, 2006 (including in Notes 2 and 9 to the financial 
statements of L,G&E contained therein). See tlie above-referenced notes in L,G&E’s Annual Report for 
infomiation regarding sucli commitments or contingencies. 

Construction Program. L,G&E had approximately $94 niillion of commitments in connection with its 
constmction program at September 30,2007. 

In June 2006, L,G&E aiid KU entered into a constniction contract regarding the TC2 project. The contract 
is generally in the forin of a lnnip-sum, turnkey agreement for tlie design, engineering, procurement, 
construction, comniissioning, testing and delivery of the project, according to designated specifications, 
teniis and conditions. The contract price and its coinponents are subject to a numbcr of potential 
adjustincnts which may serve to increase or decrease the ultimate construction price paid or payable to the 
contractor. The contract also contains standard represcntations, covenants, indemnities, termination and 
other provisions for arrangements of this type, including termination for convenience or for cause rights. 

TC2 Air Permit. In December 2005, tlie Sierra Club and other environmental groups filed a petition 
challenging the air permit issued for tlie TC2 baseload generating unit. The filing of the cliallenge did not 
stay the permit, so the Coinpaiiy was free to proceed with construction during the pendancy of tlie action. 
In June 2007, tlie state hearing officer assigned to the matter recommended upholding the air permit with 
minor revisions. In September 2007, the Secretary of tlie Kentucky Environmental and Public Protection 
Cabinet issued a final order approving the hearing officer’s recommendation and upholding tlie perinit. 
The Sierra Club did not seek judicial review of the final order. In addition, tlie Company applied for a 
pennit revisioii to reflect minor design clianges to TC2. In October 2007, the Sierra Club submitted 
comments to the Cabinet objecting to the draft perniit revision and attempting to reassert its previous 
general objectioris to the generating unit. The Company is currently unable to predict the ultimate outcome 
of this matter. 
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agencies in Kentucky have proposed or adopted rules aimed at regulating additioiial hazardous air pollut- 
ants from sources including power plants. To the extent those rules are final, they are not expected to liave 
a material impact on L,G&E’s power plant operations. 

Acid Rain Progmm. Tlie 1990 amendments to the Clean Air Act imposed a two-phased cap and trade pro- 
gram to reduce SO;! emissions from power plants that were thouglit to contribute to “acid rain” conditions 
in tlie northeastern 1J.S. Tlie 1990 amendments also contained requirements for power plants to reduce 
NOx emissions through the use of available combustion controls. 

Regional Haze. The Clean Air Act also includes visibility goals for certain federally designated areas, 
including national parks, and requires states to submit SIPs that will demonstrate reasonable progress 
toward preventing future impairment and remedying any existing impairment of visibility in those areas. 
In 2005, the EPA issued its CAVR detailing how the Clean Air Act’s BART requirements will be applied 
to facilities, including power plants, built between 1962 and 1974 that emit certain levels of visibility 
impairing pollutants. TJnder the final rule, because the CAIR will result in more visibility improvement 
than BART, states are allowed to substitute CAIR requirements in their regional haze SIPs in lieu of 
controls that would otherwise be required by BART. The final rule has been challenged in the courts. 

Imtallation of Pollzition Controls. Many of the programs under the Clean Air Act utilize cap and trade 
nieclianisrns that require a company to hold sufficient emissions allowances to cover its authorized 
emissions on a company-wide basis and do not require installation of pollution controls on every 
generating unit. Under cap aiid trade programs, companies are free to focus their pollution control efforts 
on plants where such controls are particularly efficient and utilize the resulting emission allowances for 
smaller plants where such controls are not cost effective. L,G&E had previously installed flue gas 
desulfurization equipment on all of its generating units prior to the effective date of the acid rain program. 
L,G&E’s strategy for its Phase I1 SO2 requirements, which commenced in 2000, is to use accumulated 
emission allowances to defer additional capital expenditures and to continue to evaluate improvements to 
fiirtlier reduce SO2 emissions. In order to achieve the NOx emission reductions mandated by the NOx SIP 
Call, L,G&E installed additional NOx controls, iiicluding selective catalytic reduction technology, during 
tlie 2000 to 2006 time period at a cost of $187 million. In 2001, the Kentucky Comniission granted 
recovery in principle of these costs incurred by L,G&E under its periodic environmental surcharge review 
mechanisms. 

In order to achieve the emissions reductions mandated by the CAIR and CAMR, L,G&E expects to incur 
additional operating and maintenance costs in operating such controls. In 2005, the Kentucky Commission 
granted rccovery in principle of these costs incurred by LG&E under its periodic enviroiimcntal surcharge 
review inechanisms. L,G&E believes its costs in reducing SO2, NOx aiid mercury emissions to be 
comparable to those of similarly situated utilities with like generation assets. LG&E’s compliance plans 
are subject to inany factors including developments in the emission allowance and he l s  markets, future 
legislative aiid regulatory cnactments, legal proceedings and advances in clean air technology. L,G&E will 
continue to inonitor tlicse devclopnients to ensure that its environmental obligations are met in the most 
efficient arid cost-effective manner. 

Potential GHG C o n t d s .  In 2005, the Kyoto Protocol for reducing GHG emissions took effect, obligating 
37 industrialized countries to undertake substantial reductions in GHG emissions. The TJ.S. lias not ratified 
the Kyoto Protocol and tliere are currently 110 mandatory GHG emission reduction requirements at the 
federal level. L,egislation inandating GHG reductions lias been introduced in the Congress, but iio federal 
legislation has been enacted to date. In the absence of a program at tlie federal level, various states, 
including I 1 nortlicastern U.S. states under the Regional GHG Initiative program aiid California, have 
adopted their own GHG emission reduction programs. Substantial efforts to pass federal GHG legislation 
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Note 9 - Related Party Transactions 

L,G&E and other subsidiaries of E.ON engage in related party transactions. Transactions between LG&E 
and E.ON U.S. subsidiaries are eliminated upon consolidation of E.ON lJ.S. Transactions between LG&E 
and E.ON subsidiaries are eliminated upon consolidation of E.ON. These transactions are generally 
performed at cost and are in accordance with FERC regulations under PTJHCA 2005 and the applicable 
Kentucky Commission regulations. The significant related party transactions are disclosed below. 

Electric Purchases 

LG&E and KU purchase energy from each other in order to effectively manage the load of their retail 
customers and to satisfy off-system sales. These sales and purchases are included in the statements of 
income as electric operating revenues and purchased power operating expense. LG&E intercompany 
electric revenues and purchased power expense is as follows: 

Three Months Ended Nine Months Ended 
September 30, September 30, 

(in millions) 2007 2006 2007 2006 
Electric operating revenues from KTJ $18 $23 $7 1 $67 
Purchased power from KU 7 17 33 52 

Interest Charges 

See Note 6, Short-Term and L,ong-Term Debt, for details of intercompany borrowing arrangements. 
Intercompany agreements do not require interest payinents for receivables related to services provided 
when settled within 30 days. 

L,G&E’s intercompany interest expense is as follows: 

Three Moiiths Ended Nine Months Ended 
September 30, September 30, 

(in millions) 2007 2006 2007 2006 
Interest on money pool loans $1 $- $3 $1 
Interest on Fidelia loans 5 3 12 8 

Otlier Intercoinpany Billings 

E.ON lJ.S. Services provides L,G&E with a variety of centralized administrative, management and support 
services. These charges include payroll and income taxes paid by E.ON 1J.S. on behalf of LG&E, labor 
and overhead charges of E.ON lJ.S. Services employees performing services for L,G&E and voucliers paid 
by E.ON U.S. Services, including fuel purchases, on behalf of LG&E. The cost of these services are 
directly charged to LG&E, or for general costs which cannot be directly attributed, charged based on 
predetermined allocation factors, including the following ratios: number of customers, total assets, 
revenues, number of employees and other statistical information. These costs are charged on an actual cost 
basis. 

In addition, LG&E and KU provide services to each other and to E.ON U.S. Services. Billings between 
L,G&E and KU relate to labor arid overheads associated with union employees performing work for the 
other utility, charges related to .jointly-owned combustion turbines and other miscellaneous charges. 
Billings from L,G&.E to E.ON lJ.S. Services include cash received by E.ON U.S. Services on behalf of 
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E.ON 1J.K. Ltd (formerly Powergen Ltd, formerly Powergen PLC), E.ON US. LLC 
(fiormerly LG&E Energy LLC, formerly LG&E Energy Corp.), LOUISVILLE GAS & 

ELECTRIC COMPANY, AND KENTUCKY UTILITIES COMPANY 

CASE NO. 2000-095 

Response to Summary of Findings, No. 15 

%G&E and KIJ should annually file their current 3-year capital budgets, including 
an explanation for any reductions in the capital budget items greater that 10 

percent.” 

Please see the attached table entitled Three-Year Capital Budgets. 





Transmission System Planning 
Guidelines 

September 11,2007 



E.ON plans its transmission system to meet or exceed tlie fiindaniental requirements of a reliable bulk 

Table 1 describes the contingencies and nieasiirenients E.ON utilizes in testing and assessing the 
electric system as recoinniended by the NERC Reliability Standards and the SERC Supplement. 

performance of its transmission system. Stability of  the network should be maintained and cascading outages 
should not occur. Section 3.1 discusses the applicable thernial limits for Nornial and Contingency conditions. 
Section 3.2 discusses tlie applicable voltage limits for Normal and Contingency conditions Section 3.3 discusses 
modeling issues and how they are considered. 

Additionally, E.ON periodically evaluates tlie risk and consequences of extreme contingency events. 



3.1 Thermal Limits 
E ON has established nornial and emergency thermal limits (MVA) for each facility based upon its 

established facility ratings methodology. Flows should be within nornial MVA ratings with norinal generation and 
normal transmission system conditions Flows should be within emergency MVA ratings for each contingency 
where “No” Loss of Demand Or Curtailed Finn Transfers is indicated. The recorded circuit flow will be the 
maximum MVA flow of either end The recorded transforrner flow will be the “design output” flow; GSU flows 
will be measured at the I-IV side, Step-down tiansforiiiers will be measured at the LV side and system tie 
transformers will be measured on the side where the flow exits the tiansfornier. A facility will be oveiloaded when 
the MVA flow, rounded to two decinial places, exceeds the applicable rating 

Scheduled 
Voltage (kV) 

3.2 Voltage Limits 
A transmission voltage of 94 percent of the nominal value is the minimum acceptable foi normal load 

service and should be niaintaiiied at all load seiving busses with normal generation and normal traiisriiission system 
conditions. Any 500 kV system bus voltage should not exceed 1 I O  percent of the nominal value and any othei 
transmission bus voltage should not exceed I OS percent of  the nominal value. 

normal transmission system conditions during stininier and winter peak load conditions, as follows: 
Transniission level voltage at the major power plants sliorild be maintainable with normal generation and 

Per Unit 
Voltage 

Power 
Plant 

-. 

Cane R ~ i i  Sw 138 

Ghent 345 

Green River 13 8 

Mill Creek 345 

- 

Brown 

138 1.000 

35.5 1.029 

142 1.029 

352 l“020 

Cane Run 

Ghent 

Green River 

Mill Creek 

Trirnble County 

Elmer Smith 

Table 2 
Nornial Plant Voltages at System Peak Load 

I I 
Transmission 
BUS CkV) 

Brown N 138 142 1 1.029 I 

Trimble Co 345 352 1 1.020 I 
Smith 138 I42 I 1.029 I 

A transmission voltage of 90 percent of the nominal value is the minimum acceptable for contingency load 
service and should be rnaintained at all load serving busses during any transmission system contingency or 
generation and transmission system contingency. 

nominal voltage. Table 3, on the following page, shows the required traiismission level voltage at each generating 
unit to maintain generator voltage and auxiliary bus voltage above 9.5% of nominal with the unit operating at 
maxiniuni MW and MVAR output The transmission level voltage should exceed the voltage specified in Table 3 
during any contingency condition. Only on-line generators are applicable to the analysis. 

Generators and plant auxiliary systems are generally designed to operate within +/- 5% of the naineplate or 



3.3 Modeling Considerations 
Seasons Assessed - The power flow analysis used in the Planning process will evaluate the adequacy of the 

transmission system to provide Network Integration Transmission Service using suiniiier and winter peak 
load models arid will be documented by aii annual Transmission Expansion Plan. Trarisniissioii coiistraiiits 
that niay occur during shoulder arid off-peak conditions will be managed via the ATC process, iiicludiiig 
potential redispatches. System Impact Studies for Generator Interconnections and any dynamic analysis 
will also utilize other, seasonal aiid light load models, as appropriate. 

Generation Dispatch - Replacement geiieratioii required to offset unit outages should be simulated from the most 
restrictive of internal sources, AEP, Cinergy, and/or TVA. Maximum plant output will be achieved by 
simulating an outage of one unit at another plant and prorating additional reductions, as necessary, across 
all on-line units at other plants 

Single Contingency - A single contingency may outage muItiple transniissioii components in the coiiiiiion zone of 
relay protection. Reclosure of the non-faulted components will be evaluated but is not required if 
violations occur as a result of the post-fault restoration. Procedrn-es should be developed and documented if 
the component is not to be reclosed. 

Load Restoration and Switching - Post-fault conditions and conditions after load restoration aiid or switching should 
be evaluated. Post-contingency operator-initiated actions to restore load service must be simulated. Load 
that is off-line as a result of the contingency being evaluated may be switched to alternate soiirces during 
the restoration process but load should not be taken off-line to perform switching. Post-contingency 
operator-initiated actions niay be siiiiulated to reduce the flow through transformers or increase voltages 
but not to reduce line flows. 

automatic voltage control ( d o f f )  settings and operating practice during iioiinal transmission system 
conditions. Capacitor switching should not be sirnulated to eliminate voltage violations that result from a 
contingency unless the automatic voltage control would cause the capacitor to operate. 

Off-Peak Voltage Coiitrol - Transmission system changes to manage Off-peak voltages will be identified and 
evaluated using operation data. Seasonal adjustment of fixed taps on transmission transformers should not 
be required to control voltages within the acceptable ranges. Switching EHV system facilities out of 
service to reduce off-peak voltages is undesirable. 

Voltage Fluctuatioiis - E.ON limits voltage fluctuation due to custoiiier load variations and transmission capacitor 
switching to a niaxiiiiuni of 3% during noriiial transmission conditions and 6% during single transiiiission 
contingencies. These maximum values apply if the fluctuation occurs less frequently than once per hour. 
If more frequent, the maxinitmi allowable voltage fluctuation is reduced as per the L,iinits of Flicker 
published in IEEE Std 5 19, The maximum normal and contingency fluctuations are limited to the "Border 
Line of Visibility" and the "Border Line of Irritability" curves, respectively. 

Transmission Capacitor Switchinp - Transmission capacitor status (on/off) should be simulated consistent with 

4 Impacted Facilities 
Generator Interconnections, Transmission to Transniissioii Interconnections, Network Integrated 

Transmission Service, and Long-Term Firm Point to Point ( 1  yr or longer) Requests require studies to identify 
facilities that are impacted. The following niiiiiiiiuiii requirements are used to identify Impacted Facilities: 

* the flow increases by I .OO% or more, 
the voltage decieases by 0.50% or more, or 
the short circuit current increases by 5.00% or more. 

Impacted Facilities that are identified with pre-existing criteria violations (simulations on base case 
models) will be evaluated to determine the u p p d e  required to mitigate the pre-existing violation. Such upgrade 
and associated rating will be used to determine if additional costs are required due to the Request. 
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Summary: 

Kentucky Uti I i t ies 
Publication date: 03-Jan-2007 
Primary Credit Analyst: 

Secondary Credit Analyst: 

Todd A Shipman, CFA, New York (1) 212-438-7676; 
todd-shiprnan@standardandpoors.com 
Brian Kahn, New York; 
brian-kahn@standardandpoors.com 

Credit Rating: BBB+/Stable/A-2 

Rationale 
The ratings on Kentucky Utilities Co. are based on the credit profile of parent E.ON U.S. LLC. The E.ON U.S. 
ratings reflect the credit characteristics of the two operating utilities in Kentucky, Kentucky Utilities and 
Louisville Gas & Electric Ca., and the company's focus on operating the fully integrated utilities, with implicit 
support for credit quality from E.ON U.S.' ultimate parent, E.ON AG (AA-/Watch NeglA-I +), factored into the 
analysis. E.ON has prominently expressed its support for E.ON U.S. and its intent to maintain its U.S. 
presence. 

E.ON U.S.'s business risk profile is rated '6' (satisfactory), and its financial risk profile is considered 
intermediate. (Utility business risk profiles are categorized from '1' (excellent) to '1 0' (vulnerable).) 

The company's satisfactory business risk profile is supported by low-risk, regulated, and financially sound gas 
distribution and electric operations, efficient generation facilities that allow for competitive rates, and a 
supportive regulatory environment. The company's electric operations benefit from a fuel adjustment 
mechanism and an environmental cost recovery mechanism, while the company's smaller gas operations 
benefit from a weather normalization adjustment clause and a cost-of-gas cost adjustment mechanism. 
Together, these mechanisms reduce exposure to environmental requirements, weather, and potential 
volatility in natural gas prices, all of which normally raise credit-related concerns. 

Unregulated operations, a large industrial ciistomer base, and coal-fired generation facilities that require large 
environmental expenditures detract from the business risk profile. E.ON U.S. may significantly reduce its 
unregulated operations if a preliminary agreement to exit its involvement with Big Rivers Electric Corp. is 
finalized. It is anticipated that Big Rivers will obtain control of its plants in September 2007. Currently, E.ON U. 
S. leases and operates four of Big River's power plants. 

Liquidity 
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Summary: 

Louisville Gas & Electric Co. 
Publication date: 05-Jan-2007 
Primary Credit Analyst: 

Secondary Credit Analyst: 

Todd A Shipman, CFA, New York (I) 212-438-7676; 
todd-shipman@standardandpoors.com 
Brian Kahn, New York; 
brian-ka hn@standardandpoors.com 

Credit Rating: BB B+/S ta ble/N R 

Rationale 
The ratings on Louisville Gas & Electric Co. are based on the credit profile of parent E.ON U.S. LLC. The E. 
ON U.S. ratings reflect the credit characteristics of the two operating utilities in Kentucky, Louisville Gas & 
Electric and Kentucky Utilities Co., and the company's focus on operating the fully integrated utilities, with 
implicit support for credit quality from E.ON U.S.' ultimate parent, E.ON AG (AA-/Watch NeglA-I+), factored 
into the analysis. E.ON has prominently expressed its support for E.ON U.S. and its intent to maintain its U.S. 
presence. 

EON U.S.'s business risk profile is rated '6' (satisfactory), and its financial risk profile is considered 
intermediate. (Utility business risk profiles are categorized from '1' (excellent) to '1 0' (vulnerable).) 

The company's satisfactory business risk profile is supported by low-risk, regulated, and financially sound gas 
distribution and electric operations, efficient generation facilities that allow for competitive rates, and a 
supportive regulatory environment. The company's electric operations benefit from a fuel adjustment 
mechanism and an environmental cost recovery mechanism, while the company's smaller gas operations 
benefit from a weather normalization adjustment clause and a cost-of-gas cost adjustment mechanism. 
Together, these mechanisms reduce exposure to environmental requirements, weather, and potential 
volatility in natural gas prices, all of which normally raise credit-related concerns. 

Unregulated operations, a large industrial customer base, and coal-fired generation facilities that require large 
environmental expenditures detract from the business risk profile. E.ON U.S. may significantly reduce its 
unregulated operations if a preliminary agreement to exit its involvement with Big Rivers Electric Corp. is 
finalized. It is anticipated that Big Rivers will obtain control of its plants in September 2007. Currently, E.ON U. 
S. leases and operates four of Big River's power plants. 

Liquidity 
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Research Update: E.ON U.S. 'BBB+' Ratiizg Affirmed, Outlook Stable 

provides a $200 million credit facility to E.ON U.S., to ensure funding 
availability for its money pool. - _  

The stable outlook on E.ON U.S. is based on continued support from E,ON AG and 
a corporate strategy that maintains a primarily low-risk, utility-based 
business risk profile. The ratings and outlook for E.ON U.S. and its 
subsidiaries are linked to those on E.ON. The importance of E.ON's U.S. 
operations to its group strategy remains a factor in the ratings on E.ON U . S .  
Any change in the parent's attitude toward its U.S. holdings or in Standard & 

Poor's perception of the parent's support could lead to a rating change. 
Completion o f  the Big Rivers transaction would lessen the company's exposure 
to unregulated activities and could lead to an improved business risk profile 
and higher ratings. 

Ratings Affirmed 

E.ON U.S. LLC 
Corporate credit rating 

Kentucky Utilities Co. 
Corporate credit rating 
Senior secured debt 
Preferred stock 
Commercial paper 

BBB+/Stable/-- 

BBB+/Stable/A-2 
BBB+ 
BBB- 
A- 2 

Louisville Gas & Electric Co. 
Corporate credit rating BBB+/Stable/-- 
Senior unsecured debt BBB+ 
Preferred stock BBB- 

Complete ratings information i s  available to subscribers of RatingsDirect, the 
real-time Web-based source for Standard & Poor's credit ratings, research, and 
risk analysis, at www.ratingsdirect.com. All ratings affected by this rating 
action can be found on Standard & Poor's public Web site at 
www.standardandpoors.com; under Credit Ratings in the left navigation bar, 
select Find a Rating, then Credit Ratings Search. 

www.standardandpoors.com/ratingsdirect 
Standard & Poor's All rights reserved N o  reprint or dissemination without S&Ps permission See Terms of Use/Disclaimer on the last page 
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~ - issuer Comment: E. ON US. LLC 

Moody's comments on E.ON U.S. LLC and its subsidiaries 

Moody's Investors Service said that the downgrade yesterday of the senior unsecured rating of E.ON AG to A2 
from Aa3 does not trigger a change in the rating or outlook of E.ON US. LLC (A3 Issuer rating) and its 
subsidiaries Louisville Gas & Electric Company (LG&E: A2 Issuer Rating), Kentucky Utilities (KU: A2 Issuer 
Rating) and E.ON U.S. Capital Corp. (A3 senior unsecured debt). 

The ratings for E.ON U.S. LLC and its subsidiaries reflect the substantial degree to which they maintain an 
independent credit profile that is supported by the primarily regulated nature of their underlying cash flows. 
Specifically, core financial metrics (incorporating Moody's standard analytical adjustments) remain positioned 
within the ranges outlined in uur Rating Methodology for A-rated utilities with medium business risk profiles. 
LG&E's ratio of FFO to debt and FFO interest coverage were approximately 24% and 6 times for the twelve 
months ended December 31, 2006. KU's credit metrics for the same period were slightly stronger at 
approximately 26% and greater than 7 times, respectively. 

The credit analysis of E.ON US. LLC and its subsidiaries also considers inter-company funding support in the 
form of loans from other subsidiaries of E.ON AG. Due to the magnitude of on-going inter-company funding the 
ratings and outlook of the US. entities could be affected if E.ON AG's senior unsecured rating were to be 
downgraded further from its current A2 level. 

The rating outlook for E.ON AG, E.ON US. LLC, LG&E, KU and E.ON U.S. Capital Corp. is stable. 

E.ON US. LLC is headquartered in Louisville, Kentucky. 

Contacts 
Scott SolomonINew York 
Richard E. DonnerINew York 
Michael RowanINew York 
William L. Hess/New York 

Phone 
201 -91 5-8764 
21 2-553-7226 
21 2-553-4465 
21 2-553-3837 

0 Copyright 2007, Moody's Investors Service, Inc. and/or its licensors including Moody's Assurance Company, Inc. 
(together, "MOODY'S"). All rights reserved. 

ALL INFORMATION CONTAINED HEREIN IS PROTECTED BY COPYRIGHT LAW AND NONE OF SUCH INFORMATION MAY BE 
COPIED OR OTHERWISE REPRODUCED, REPACKAGED, FURTHER TRANSMITTED, TRANSFERRED, DISSEMINATED, 
REDISTRIBUTED OR RESOLD, OR STORED FOR SUBSEQUENT USE FOR ANY SUCH PURPOSE, I N  WHOLE OR I N  PART, I N  ANY 
FORM OR MANNER OR BY ANY MEANS WHATSOEVER, BY ANY PERSON WITHOUT MOODY'S PRIOR WRITTEN CONSENT All 
information contained herein is obtained by MOODY'S from sources believed by it to be accurate and reliable Because o f  the 
possibility of human or mechanical error as well as other factors, however, such information is provided "as is" without warranty 
of any kind and MOODY'S, in particular, m a l e s  no representation or  warranty, express or  implied, as to the accuracy, timeliness, 
completeness, merchantability o r  fitness for any particular purpose o f  any such information Under no circumstances shall 
MOODY'S have any liability to any person or entity for (a) any loss or damage in whole or in part  caused by, resulting from, or 
relating to, any error (negligent or otherwise) o r  other circumstance or contingency witl l in or outside the control of MOODY'S or 
any of its directors, officers, employees or  agents in connection with the procurement, collection, compilation, analysis, 
interpretation, communication, publication or delivery of any such information, or (b) any direct, indirect, special, consequential, 
compensatory o r  incidental damages whatsoever (including without limitation, lost profits), even if MOODY'S is advised in 
advance of the possibility of such damages, resulting from the use of or inability to use, any such information The credit ratings 
and financial reporting analysis observations, if any, constituting part of the information contained herein are, and must be 
construed solely as, statements of opinion and not statements o f  fact or recommendations to purchase, sell o r  hold any 
securities NO WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY, TIMELINESS, COMPLETENESS, MERCHANTABILITY OR 
FITNESS FOR ANY PARTICULAR PURPOSE OF ANY SUCH RATING OR OTHER OPINION OR INFORMATION IS GIVEN OR MADE BY 
MOODY'S I N  ANY FORM OR MANNER WHATSOEVER Each rating or other opinion must be weighed solely as one factor in any 
investment decision made by or on behalf of any user of the information contained herein, and each such user must  accordingly 
make its own study and evaluation of each security and of each issuer and guarantor of, and each provider of credlt support for, 
each security that i t  may consider purchasing, holding or selling 

MOODY'S hereby discloses that most issuers of debt securities (including corporate and municipal bonds, debentures, notes and 
commercial paper) and preferred stock rated by MOODY'S have, prior to assignment of any rating, agreed to pay to MOODY'S for 
appraisal and rating services rendered by i t  fees ranging from $1,500 to approximately $2,400,000 Moody's Corporation (MCO) 
and its wholiy-owned credit rating agency subsidiary, Moody's Investors Service (MIS), also maintain policies and procedures to 
address the independence of MIS's ratings and rating processes Information regarding certain affiliations that may exist 
between directors of MCO and rated entities, and between entities who hold ratings from MIS and have also publicly reported to 
the SEC an ownership interest in MCO of more than 5 O h ,  is posted annually on Moody's website a t  www moodys com under the 
heading "Shareholder Relations - Corporate Governance - Director and Shareholder Affiliation Policy " 
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Kentucky Utilities Co. 

Lexington, Kentuck,y, United Stales 

Ratings 

Category 
Outlook 
Issuer Rating 
Senior Secured Shelf 
Ult Parent: E.ON AG 
Outlook 
Bkd Sr Unsec Bank Credit Facility -Dom Curr 
Senior Unsecured MTN -Dom Curr 
Commercial Paper -Dom Curr 
Parent: E. ON U.S. LLC 
Outlook 
Issuer Rating 

Moody's Rating 
Stable 

A2 
(P)A1 

Stable 
A2 
A2 

P- 1 

Stable 
A3 

Contact 

Analyst 
Scott Solomon/New York 
Richard E. Donner/New York 
William L. Hess/New York 

Phone 
1.21 2.553.1 653 

Opini 

Company Profile 

Kentucky Utilities (KU) is a regulated public utility engaged in the generation, transmission and distribution of 
electricity. It provides electricity to approximately 501,000 customers in 77 counties in central, southeastern and 
western Kentucky and to approximately 30,000 customers in 5 counties in southwestern Virginia. KU's coal-fired 
electric generating plants produce most of KU's electricity. In Virginia, KU operates under the name Old Dominion 
Power Company. 

KU is a wholly-owned subsidiary of E.ON US. LLC (A3 Issuer Rating). E.ON U.S. is an indirect wholly-awned 
subsidiary of E.ON AG (A2 senior unsecured). KU's affiliate Louisville Gas and Electric Company (LG&E: A2 
Issuer Rating), is a regulated public utility also operating in Kentucky. Although LG&E and KU are separate legal 
entities, they are operated as a single, fully integrated system and provide the majority of the consolidated 
earnings and cash flow of E.ON U.S. LLC. 

Rating Rationale 

Kentucky Utilities Company's (KU) A2 Issuer Rating is based on the utility's strong financial profile, favorable cost 
positions and balanced regulatory environments. Core financial metrics (incorporating Moody's standard analytical 
adjustments) remain positioned within the ranges outlined in our Rating Methodology for A-rated utilities with 
medium business risk profiles. Specifically, KU's ratio of FFO to debt and FFO interest coverage for the twelve 
months ended December 31, 2006 were approximately 26% and greater than 7 times respectively. 

KU has an environmental cost recovery mechanism in its electric rates that allow for the recovery of environmental 
costs required to meet federal and state statutes. This is important given that KU and LG&E expect their combined 
near-term environmental capital spending to exceed $1 billion through 2009. The utility also benefits from a fuel 
adjustment clause that eliminates supply cost volatility. 

The credit analysis of KU considers intercompany funding support in the form of loans from other subsidiaries of 
E.ON AG. Due to the magnitude of on-going intercompany funding the ratings and outlook of KU could be affected 
if E.ON AG's senior unsecured rating were to be downgraded from its current level. 
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Louisville Gas & Electric Company 

Louisville, Kentucky, United States 

Ratings 

Category 
Outlook 
Issuer Rating 
Ult Parent: E.ON AG 
Outlook 
Bkd Sr Unsec Bank Credit Facility -Dom Curr 
Senior Unsecured MTN -Dom Curr 
Commercial Paper -Dom Curr 
Parent: E. ON US. LLC 
Outlook 
Issuer Rating 

Moody's Rating 
Stable 

A2 

Stable 
A2 
A2 

P- 1 

Stable 
A3 

Contacts 

Analyst 
Scott Solomon/New York 
Richard E. Donner/New York 
William L. Hess/New York 

Phone 
1 "21 2.553.1653 

Opinion 

Company Profile 

Louisville Gas and Electric Company (LG&E) is a regulated public utility that supplies natural gas to approximately 
324,000 customers and electricity to approximately 398,000 customers in Louisville and adjacent areas in 
Kentucky. LG&E's coal-fired electric generating plants produce most of LG&E's electricity. 

LG&E is a wholly-owned subsidiary of E.ON US. LLC (A3 issuer Rating). E.ON U.S. is an indirect wholly-owned 
subsidiary of E.QN AG (A2 senior unsecured). LG&E's affiliate Kentucky Utilities (KU: A2 Issuer Rating), is a 
regulated public utility also operating in Kentucky. Although LG&E and KU are separate legal entities, they are 
operated as a single, fully integrated system and provide the majority of the consolidated earnings and cash flow of 
E.ON U.S. 

Rating Rationale 

LG&E's A2 Issuer Rating is based on the utility's strong financial profile, favorable cost positions and balanced 
regulatory environments. Core financial metrics (incorporating Moody's standard analytical adjustments) remain 
positioned within the ranges outlined in our Rating Methodology for A-rated utilities with medium business risk 
profiles. Specifically, LG&E's ratio of FFO to debt and FFO interest coverage for the twelve months ended 
December 31, 2006 were approximately 24% and greater than 6 times respectively. 

LG&E has an environmental cost recovery mechanism in its electric rates that allow for the timely recovery of 
environmental costs required to meet federal and state statutes. This is important given that LG&E and KU expect 
their combined near-term environmental capital spending to exceed $1 billion through 2009. The utility also 
benefits from a fuel adjustment clause that eliminates supply cost volatility. 

The credit analysis of LG&E also considers intercompany funding support in the form of loans from other 
subsidiaries of E.ON AG. Due to the magnitude of on-going intercompany funding the ratings and outlook df LG&E 
could be affected if E.ON AG's senior unsecured rating were to be downgraded from its current level. 

The challenges ahead for LG&E include supporting the level of demand in its service territory and maintaining an 
adequate reserve margin. To that end, it has begun construction of a 750-megawatt coal-fired generating station of 
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KENTUCKYUTILITIES COMPANY 
LOUISVILLE GAS & ELECTRIC COMPANY 

ANALYSIS OF 
SUPPLY-SIDE TECHNOLOGY ALTERNATWS 

This study evaluated several supply-side technology costs and performance estimates for 

currently available and emerging technologies. The study was conducted by first constructing 

optimal (least-cost) operation for each technology at various levels of utilization. A detailed 

evaluation (using production costing computer models) of all currently availabldemerging 

technologies was impractical due to the large number of possible alternatives and the significant 

amount of time required for computer simulation if each were modeled individually. Therefore, it 

was necessary to reduce the list of possible technology alternatives to a more manageable size. To 

achieve this, a discussion of the sources for, and adjustments to, the data presented within this 

analysis and a brief description of each generating technology is presented. This is followed by a 

description of the levelized screening methodology and associated sensitivities. Finally, the basis 

for recommending one technology over another is presented and those technologies suggested for 

additional computer simulation are identified. 

Black & Veatch gathered information on several technology alternatives and submitted to 

the Companies a final examination in September 2004. The document included technical 

descriptions for all technologies, detailed capital costs, performance expectations, emission rates, 

and O&M costs for conventional generation alternatives (pulverized coal, simple and combined 

cycle Combustion turbines). The non-conventional technologies (renewable energy, waste-to- 

energy, advanced coal and combustion turbines, and energy storage systems) have the same data 

as the conventional alternatives but in less detail due to their maturity and infrequent use as 
2 



2,400 psig for conventional (subcritical) boiler designs, improving the efficiency by 10 percent (to 

around 45 percent overall). This evaluation contains seven “Greenfield” pulverized coal options, 

which include three subcritical units varying from 250 M W  to 500 h4W and four supercritical 
-~ 

Units ranging in size fiom 500 MW to 750 MW. Of the seven coal options, three of these were 

considered high sulfin (4.5 percent or more sulfur content) and included both a subcritical and a 

supercritical unit of 500 MW size, and a 750 Nw supercritical unit. 

2. Circulating Fluidized Bed Combustion 

Fluidized bed combustion (FBC) boilers with steam turbine generators have been widely 

used in the United States, Europe, and Japan since the mid-1980s for independent 

powedcogeneration and utility power. There are two types of FBC: Circulating FBC (CFBC) and 

Pressurized FBC (PFBC). 

Cm3C involves injecting a portion of the combustion air through the bottom of a water- 

cooled bed consisting of fuel, limestone, and ash. This upwardly flowing air causes the layers to 

mix in a turbulent environment and to behave in a fluid-& manner. CmBC technology allows 

units to bum a diversity of low-grade coal and non-coal fuels in addition to high-grade coals 

without costly control equipment such as FGDs and SCRs to satisfy environmental emission 

limitations. The low combustion temperatures reduce thermal NO, formation while the ability to 

introduce limestone directly into the furnace controls SO2 emissions. 

CFBC has matured to where it is now comparable to most modem solid fuel fired plants, 

including conventional, pulverized coal units. Both a 250-Mw Unit and 500-MW unit were 

included in this study, each of which was assumed to have a capacity factor of 100 percent. 
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included in the study has two trains, each of which would contain all components listed for the 

250-MW unit. A capacity factor of 85 percent was assumed for both units. 

LiquWGas-Fueled Technologies 

1. Reciprocating Engine 

Reciprocating engines have been used for a number of years to provide primary and 

backup sources of electrical generation for power, industrial, and many other applications. 

Medium speed engines, operating at less than 1,000 rpm, are typically used for power generation 

because of higher efficiencies and lower O&M costs. Advantages of reciprocating engines are 

static heat rates from 50 to 100 percent load, excellent load-following characteristics, guaranteed 

emission rates maintained at operating levels down to 25 percent load, and typical startup times 

for larger reciprocating engines of only 15 minutes. Disadvantages of reciprocating engines 

include high uncontrolled air pollutant emission rates and unproven emission control technologies. 

Two types of reciprocating engines were included in this study: spark ignition engines and 

compression ignition engines. Spark ignition engines operate on gaseous fuel such as natural gas, 

propane, or waste gases from industrial processes while compression ignition engines operate an 

liquid fuels such as diesel. The study includes a 5-MW spark ignition engine and a 10-MW 

compression ignition engine. A capacity factor of 50 percent was used for each type of engine. 

2. Simple Cycle Combustion Turbines 

Simple cycle combustion turbines generate power by compressing ambient air and then 

heating the pressurized air (to at least 2000T) by injecting and burning natural gas or oil, and 

forcing the heated gases to expand through a turbine. The turbine drives the air compressor and 
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lower NO, and carbon monoxide (CO) emissions, improved efficiency, and potentially greater 

operating flexibility if duct burners are used. Disadvantages are reduced plant reliability and 

increased maintenance, increase in overall staffing requirements due to added plant complexity, 

and volatility of natural gas prices. 

Several combined cycle configurations were evaluated in this study ranging in capacity 

fkom 118.5 MW to 483.9 MW at 90°F. A capacity factor of 100 percent was used for each 

combined cycle configuration evaluated. 

Along with the conventional GE and Westinghouse machines currently available, three 

other advanced combined cycle technologies (humid air turbine, Kalina Cycle, Cheng Cycle) were 

also included. These technologies are generally considered developmental, but offer significant 

potential for efficiency improvements over conventional technologies. 

The humid air turbine (HAT) cycle utilizes a natural gas-fired intercooled regenerative 

cycle with a saturator that adds considerable moisture to the compressor discharge air (such that 

the combustor inlet flow contains 20 to 40 percent water vapor). The turbine exhaust is further 

heated by a recuperator (using turbine exhaust) before being sent to the combustor. Water vapor 

adds to the turbine output while intercooling reduces the compressor work requirement. The heat 

addition in the recuperator reduces the amount of fuel heat input required. The HAT reviewed 

herein is rated at 450 MW and has a capacity factor of 70 percent. 

The Kalina Cycle combustion turbine involves injecting ammonia inlo the vapor side of 

the cycle. The ammonidwater working fluid provides thermodynamic advantages based on non- 

isothermal boiling and condensing behavior of the dual component fluid, coupled with the ability 

to alter the ammonia concentration at various points in the cycle. This capability allows more 

effective heat acquisition, regenerative heat transfer, and heat rejection. The cycle is similar in 

nature to the combined cycle process except exhaust gas fiom the combustion turbine enters a heat 

8 
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housed in a single unit about the size ofa  refiigerator. Microturbines can operate on a wide range 

of fuels, including naturaI gas, ethanol, propane, biogas, and other renewable fbels. Design 

enhancements such as catalytic combustion and air bearings M e r  reduce already low emissions 

and maintenance requirements. 

The baseload and peaking microturbines considered in this evaluation are each rated 30 

kW, and at that size are suitable to supply load to individual customers only. The capacity factor 

used for the evaluation of microturbines was 10 percent. 

5. Fuel Cell 

Fuel cells electrochemically convert hydrogen-rich &el, typically natural gas, to direct 

current (DC) electricity. Inverters are required to convert the DC power to AC. Fuel cell 

construction is inherently modular making it easy to size power plants tailored to the utility's load 

growth and the constraints of the plant site. 

Each cell consists of an anode, cathode, and an electrolyte. Fuel cells oxidize a fuel at the 

anode, which releases electrons into an electrical circuit. Simultaneously, water and heat are 

produced at either the anode or cathode depending on the electrolyte used. Fuel cells, unlike 

batteries, do not consume their electrodes with use, but only the fuel and oxygen (in the air) 

supplied to them. 

There are four major fuel cell types in development: phosphoric acid, molten carbonate, 

solid oxide, and proton exchange membrane. The most mature of the four is the phosphoric acid 

fuel cell (PAFC). PAFC plants range from 200 kW to 11 MW in size and have efficiencies on the 

order of 40 percent. Since fuel cells operate at constant temperature and pressure regardless of 

load, the thermal energy liberated by the electrochemical reaction can be used in thennal 
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Renewable Resource Technologies 

1. Wind Energy 

Wind is converted to power via a rotating turbine and generator. Utility-scale wind 

systems consist of multiple wind turbines ranging in size from 100 k W  to 2 M W .  A complete 

wind energy system contains several wind turbines and has a total rathg between 5 M W  and 300 

MW. Capacity factors range fiom 25 to 40 percent and depend upon the wind regime in the area. 

Therefore, wind energy is considered an intermediate load technology that cannot be relied upon 

as firm capacity. Wind power is rated on a scale of Class 1 to Class 7, with Class 7 representing 

an area with substantial wind speeds (20 to 27 mph). A Class 3 rating or above is needed in order 

for it to be considered economically feasible. The Companies’ service area experiences wind 

ratings of Class 1 and 2, which restricts the economic feasibility of this technology. 

Despite the obvious limitations, a 50 MW wind system With a 33 percent capacity factor 

was considered for this evaluation. 

2. Solar 

Solar energy conversion technologies capture the sun’s energy and converts it to thennal 

energy (solar thermal) or electrical energy (solar photovoltaic), which drives the device (turbine, 

generator, or heat engine) for electrical generation. Sunlight is concentrated with minors or lenses 

to achieve the high temperatures needed for solar thermal power systems. Solar thermal 

technologies currently in use include the following: parabolic trough, parabolic dish, solar 

chimney, and central receiver. Parabolic trough represents the vast majority of systems installed 

although most of these installations are less than 50 kW. Current grid-connected solar 

photovoltaic systems are generally below 200 kW with capacity factors of around 20 percent. 
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percent. Efficiencies of biomass plants are lower when compared to modem coal Units due to 

lower heating values and higher moisture contents in the hel. Resources economically located 

within a deliverable area limit the plant size. The most efficient and economically attractive 

options for electrical generation from biomass resources include co-fired projects which would 

only offset fossil &el consumption. Additionally, there are several concerns about the negative 

impact of co-firing on plant operations, including impacts on capacity, boiler performance, and 

premature poisoning of air pollution control equipment. 

The biomass alternative included in this evaluation is a co-fired facility with a 27.5 MW 

output and a capacity factor of 80 percent. 

4. Geothermal 

Geothermal power plants use heat from the earth to generate steam and drive turbine 

generators for the production of electricity. The production of geothermal energy in the US 

currently ranks third in renewable energy sources, following hydroelectric and biomass. There are 

three types of geothermal power conversion systems in common use, including dry steam, flash 

steam, and binary cycle steam. Capital costs of geothermd facilities can vary widely as the 

drilling of individual wells can cost as much as four million dollars, and the number of wells 

drilled depends on the success of finding the resource. Variable O&M costs include the 

replacement of production wells. 

Geothermal power is limited to locations where geothermal pressure reserves are found. 

Most geothermal reserves can be found in the western portion of the United States, but virtually no 

geothermal resources exist in this area. However, the Companies’ service territory has a sufficient 

amount of low-temperature resources to be suitable for heat pump. 

A 30 MW binary cycle unit with an 80 percent capacity factor is included in this study. 
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are generally less than 50 MW with a capacity factor between 60 and 80 percent. Mass burning of 

SW was once seen as an environmentally and economically sound alternative for dealing with 

the shrinking landfill space in the United States. However, environmental concerns over 

pollutants, high capital costs, and public opposition make it doubtN that new W E  facilities 

utilizing MSW will be constructed in the near future. 

In spite of the apparent difficulties associated with burned MSW for generation of energy, 

a 7-MW unit with a 70 percent capacity factor was considered in this evaluation. 

RDF is an evolution of MSW technology in which the waste is sorted and processed into 

fluff or pellets. It is preferred in many refuse-to-energy applications due to its ability to be 

combusted with technologies traditionally used for coal. Combustion temperatures for MSW and 

RDF must be kept lower than 80097 to minimize boiler tube degradation caused by chlorine 

compounds in the flue gas. Unit size, capacity factors, and environmental concerns for RDF are 

similar to MSW characteristics. As a result, a 7-MW unit fueled by RDF with a capacity factor of 

70 percent was also considered in the evaluation process. 

LFG is a valuable energy source that can be utilized in several applications, including 

power production, and is considered to be a mature WTE technology. LFG is produced by the 

decomposition of wastes stored in landfills where it is collected and piped fiam wells, filtered, and 

then compressed. Although gas is produced when decomposition begins within a landfill, it may 

be several years before there is an adequate supply of gas to fuel an electric generator. Later, as the 

site ages, gas production (as well as the quality of the gas) declines to the point at which power 

generation is no longer economic. In the case of a typical well-engineered and well-operated 

landfill, gas may be produced for as many as 50 to 100 years, but electricity production may be 

economically feasible for only t 0 to 15 years, Power can be generated via a combustion turbine, 

I .  
’. 
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factor is that the Companies have no boilers in their system that would be similar to any of the 

styles required to use TDFs. 

Nevertheless, the TDF alternative included in this evaluation is a co-fired system and is 

rated at 50 MW with capacity factor of 70 percent. 

Energy Storage Technologies 

1. Pumped Hydro EnerQ Storage (FIXES) 

Central hydro energy storage is the oldest and most prevalent of the central station energy 

storage options and requires a setup similar to conventional hydroelectric facilities. Conventional 

PHES plants typically use an upper and lower reservoir. Off-peak electrical energy is used to 

pump water fiom the lower reservoir to upper reservoir. When the energy is required during peak 

hours, the water in the upper reservoir is converted to electricity as the water flows through a 

turbine to the lower reservoir. Environmental impacts from PHES can be siguificant if improperly 

sited and geologic conditions preclude many areas from consideration of this technology. 

Additionally, increasingly restrictive envirOnmental regulations and established uses of the river 

systems in proximity to the Companies may further hamper consideration of this alternative. 

Finally, high capital costs and extended lead times are significant disadvantages that must be 

accounted for when considering this alternative. 

For the PHES unit used in this screening analysis, the nameplate rating corresponds to 500 

MW. Pumped hydro is considered a viable option to serve intermediate load levels but the low 

capacity factor (13 percent in this evaluation) makes it difficult for this technology to compete 

with other peaking technologies. 

2. Battery Energy Storage (BES) 

With a BES unit, off-peak energy is used to charge a battery for use during peak periods. 
18 



Other 

1. 
~~ 

Technologies 

Ohio Falls Expansion 

Expansion of the Ohio Falls Station by the additions of Units 9 and 10 into existing empty 

bays was included as an option in the screening analysis. This  expansion included two 209.2” 

diameter propeller units housed in an extension of the existing powerhouse. These units would 

rotate at 149 rpm and have a maximum turbine output of 16.8 M Y  (summa mthg of 5 M W  and 

dependant upon river flow) each. Based upon historical river flow, expected energy from the 

expansion units would be approximately 74 GWH annually. Therefore, the maxhum capacity 

factor would be 25 percent. Estimated capital cost for Units 9 and 10 is $46.7 million combined. 

The Ohio Falls Station is considered a run-of-the-river facility where nature and the Army Corps 

of Engineers control the river flow. Therefore, the energy production of the facility can vary 

significantly and may not be available at the time of the Companies’ peak needs. 
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The Companies screening analysis consists of 47 generation alternatives developed by 

Burns & McDonnell, Voith Siemens, Cummins & Barnard, WV Hydro and Black & Veatch. The 

screening process involves utilizing specific unit operating data such as unit ratings, heat rate, 

operation and maintenance expenses, and capacity factors to accurately assess lifetime costs 

associated with owning and operating each technology type and size. 

Sensitivities are utilized to provide valuable information on how each technology will 

perform under various operating conditions. Some of the sensitivities contained in this analysis 

are based on variations in capital cost, technology operating efficiency (measured by heat rate), 

and he1 cost. Each of the previously mentioned sensitivities has three possible scenarios: base, 

low, and high, which results in 27 sensitivity combinations. The remaining sensitivity considered 

in the screening evaluation concerns emissions. The base case analysis includes costs associated 

with NO, and SO2 emissions. Cc)2 emissions are a possibility in the future and an evaluation 

which considers NOx, SOz, and C02 emissions is included in this analysis as an alternative to the 

base case. 

An analysis comparing total levelized costs for all technologies as a function of capacity 

factor was aIso performed. This additional level of analytical scrutiny results in 891 &e., 27 cases 

x 11 capacity factor ranges x 3 least cost options = 891) “opportunities” for each technology to be 

identified as one of the three least cost options. Total costs are evaluated over a 30-year planning 

period in all possible case combinations. 

Descriptions of the sensitivity analysis, resulting scenarios evaluated, screening analysis, 

and the levelized analysis are included in the following sections. The final portion of this 
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emission cost adders for NO, are applied to the variable O&M expense for all appticable 

technologies. SO2 emission costs are based upon the Cantor-Fitzgerald allowances prices and 

estimates from 2004 through 2010, with prices thereafter assumed to escalate by two percent 

annually. 

A 2004 SO2 allowance price of $1 72/ton and a NO, allowance price of $3 12S/ton were the 

starting allowance values used in the analyses (source: Cantor-Fitzgerald). 

The second case evaluates potential additional cost of CO2 emissions in addition to costs 

associated with SO2 and NO, emissions. Rising concentrations of greenhouse gases may be 

responsible for undesirable climate changes, and legislation to restrict C02 emissions (a 

greenhouse gas) has been proposed. One proposed solution is the implementation of a carbon tax 

which could impact the least-cost options resulting from this screening analysis. 

The magnitude of proposed carbon tax varies significantly. A current expectation for a 

carbon tax is in the range of $10 to $40 per ton of carbon emitted and is based on external 

analysis. As with the SO2 adder, the carbon cost adder was added to the fuel cost of the 

technology as discussed below. 

I .  Capital Cost Sensitivity 

Black & Veatch has two technology ratings that can be used to adjust the capital cost for 

each technology type. The technologies are classified as either conventional or non-conventional 

generating alternatives and take into account the maturity level of the technologies. Conventional 

generation alternatives are currently available, widely-used and proven technologies whereas non- 

conventional generation alternatives are still in development or have not been widely implemented 

or operated. Both ratings take into consideration the issue of uncertainty in cost and performance 

data. From there, the capital costs supplied by Black & Veatch for each technology size are 

24 



3. Fuel Cost 

The third sensitivity conducted in the screening analysis considers the cost of fuel 

consumed by each technology. The Companies develop 30-year base fuel forecasts for all fuels 

that are either used or could be used at existing plants. Sensitivity fuel forecasts are then 

developed depicting high and low fuel cost scenarios. Base coal price forecasts are adjusted by 

data received from Global Insight for the high and low fuel cost sensitivities. Representative fuel 

costs for each technology screened were obtained ftom the base and sensitivity fuel forecasts and 

are shown in Exhibit 2(a). 

As previously described, in an effort to include the impact of SO2 emissions in the 

screening study, an adder was applied to the coal prices shown in Exhibit 2(a). The adder 

represents, on a cents per MBtu basis, the annual cost of SO2 allowances. Qnly technologies 

whose primary fuel is coal have the adder. The sulfur content of the Low and High Fuel Forecasts 

was assumed to be equal to that of the Base Fuel Forecast. Therefore, once the adder was 

determined for the Base Fuel Forecast, it could be applied to both the Low and High Forecasts 

without any further adjustments. Exhibit 2(b) details the calculation of the SO2 adder. 

Inclusion of the S a  adder increases the fuel cost fiom 0.5 to 6 Cents per MBtu depending 

on the year and sulfiu content. The small impact of the SO2 adder is due to the fact that all 

technologies being considered in the analysis have very low SO2 emissions resulting fiom either 

pre/post combustion removal processes. Addition of the SO2 adder to the Base, Low and High 

1 
_”.. 

Fuel Forecasts results in the he1 costs used in this analysis. The specific fuels utilized by each 

technology evaluated in this analysis are identified in Exhibit 2(c). 
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The least-cost operation of the technologies presented in this study occurs over 

significantly different capacity factors. Therefore, an analysis that compares the total cost for each 

technology as a fbnction of capacity factor is required. As previously discussed, the cost data for 

all technologies in this analysis originate fiom Black & Veatch or were derived based on 

information and/or cost estimates received by the Companies. 

Based on the results of econornk analysis performed in the Companks’ 2002 ILRP Supply- 

Side Screening report and using recommendations prepared by Bums & McDonnell, the 

Companies have selected design parameters for the Trimble County Unit 2. The construction of a 

732 MW supercritical pulverized coal unit was determined to represent the most economically 

viable option and it was evaluated using the same considerations as the other technologies 

evaluated in the screening process. Beside the Trimble County Unit 2 option, there were several 

other coal options in the screening analysis for future coal units. Next, each technology listed in 

Exhibit 3, regardless of viability or technical maturity, was evaluated over a 30-year planning 

period in all 27 cases for both the Base Case Analysis and the Alternative Analysis With COz 

Impact. 

No technologies were excluded from the screening analysis based solely on technical 

maturity, practicality, or feasibility. For example, even though climatic information for Kentucky 

suggests wind turbine technology would not be a practical supply-side option in Kentucky, wind 

turbine technology was not excluded from the analysis. 

Several technologies were limited to maximum capacity factors based on design 

characteristics of the option and their application to the Companies’ service territory. The pumped 

hydro energy storage, battery energy storage, and compressed air energy storage options were 

limited to a 20 percent capacity factor based an design characteristics of the technologies supplied 
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i 
~~~ I. Base Analysis with SO2 and NO, Impact 

A 30-year levelized cost methodology was utilized in the base analysis. An annual total 

cost, comprised of capital, fixed O&M, variable O&M, fuel and other costs, is determined for each 

technology over a range of capacity factors fiom 0-100 percent in 10 percent increments. For each 

technology, levelized costs in $kW at varying capacity factors were then compared and least-cost 

technologies at each capacity factor increment were determined. Levelization allows for the cost 

of each technology to be compared over the 30-year life of each project. A non-levelized analysis 

considers costs of owning and operating generating units for only a single year. Comparison of 

cost over the life of each technology is more accurate because of differing annual escalation rates 

for fuel, O&M and capital associated with determining the total annual cost of each technology. 

Exhibits 4 and 5 include relevant information, which when utilized in conjunction with Exhibits 2 

and 3, allow replication of the results presented here. Exhibit 4 provides a complete source of 

equations used in the levelization process. Exhibit 5 provides the Adjusted 30-year Levelization 

Factor (Adj. LN) for the Base Fuel Forecast and other miscellaneous information refmed to within 

the equations of Exhibit 4. Adjusted LNS for the Low and High Fuel Forecasts can be determined 

in a similar manner. 

Using the equations of Exhibit 4 and data contained within Exhibits 2(a)-2(d), Exhibit 3, 

and Exhibit 5 ,  the total 30-year levelized cost ($/kW-yr in 2004 dollars) of each technology was 

calculated for each capacity factor increment. The results of this process are shown in pages 1 

through 27 of Exhibit 6. Least-cost technologies over all ranges of capacity factors have been 

identified at the bottom of each case exhibit and are shaded in the tables. Technology capacity 

factors shown in pages 1 through 27 of Exhibit 6 were limited to the maximum allowed by the 

technology andor environment in which they operate as previously discussed. For easy reference, 
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Table 3 
Second and Third Least-Costly Tecbnologies 

In At-Least One Sensitivity Case 

# Occurences 
1st 2nd 3rd #Occur Technology Name 
135 54 46 235 TC2 732 Mw Supercritical Pulverized Coal 
162 0 0 162 WV Hydro 
0 48 107 155 Supercritical Pulverized Coal - 750 Mw 

0 54 13 67 Ohio Falls 9 and 10 
0 27 18 45 Humid Air Turbine Cycle CT - 450 Mw 

- 0 -27 0 27 Simple Cycle GE 7FA CT - 148 MW 
0 0 23 23 Combined Cycle 2x1 GE 7FA CT - 484 MW 

- 0  5 6 11 TDF Multi-Fuel CFB (10% Co-fire) - 50 MW 
0 0 8  a Wind Energy Conversion - 50 MW 
0 0 4  4 Subcritical Pulverized Coal, High Sulfur - 500 MW 

I o a2 72 154 Supercritical Pulverized Coal, High Sulfur - 750 MW 

,, -- 

Trimble County 2 - 732 M W  Supercritical Pulverized Coal 
Supercritical P~l~eriZed Coal - 750 MW 
Supercritical Pulverized Coal, High Sulfur .- 750 MW 
OhiOFaIlS9and10-10Mw 
Humid Air Turbine Cycle CT - 450 MW 
Simple Cycle GE 7FA CT - 148 M W  
Combined Cycle 2x1 GE 7FA CT - 484 MX 
TDF Multi-Fuel CFB (10% Co-fire) -- 50 MW 
Wind Energy Conversion - 50 MW 
Subcritical Pulverized Coal, High Sulfur - 500 MW 

The 11 different technology types and sizes specified between Tables 3 and 4 are those, at 

first glance, that appear to deserve consideration in detailed computer models. However, this list 

must be examined further before selecting technologies to pass onto the detailed analysis. As 

previously stated, there are 891 “opportunities” for each technology to be identified as one’ of the 

first three least cost options. Table 4, below, identifies how many occurrences a technology 

appeared as either first, second, or third least cost options over any capacity factor range. All 

technologies not identified within Table 4 failed to appear as one of the top three least-cost options 

in any of the cases identified. 

Table 4 

Technology as Hrst, Second or Third Least Cost 
The Frequency of ccurrence of Each 



The In '  Hydro option is a power purchase agreement that includes only O&M casts and 

has tic) capital costs associated with it. This option was selected as first option 162 times and is the 

oniv other option besides the TC2 unit to place first among the Ieast cost options. 

~~ 

'The (;E 7F,4 148 MW simple cycle combustion turbines will be considered for further 

optimization analysis Conversion to Combined Cycle appeared as a third place generation 

alternatike 23 times. Prior to any installation of a combined cycle unit, the Companies will be able 

to cvaluate the possibility of conversion of existing simple cycle combustion turbines to combined 

t y c l ~ :  operation. 

As stated xeviously in this report, the Humid Air Turbine Cycle CT is only in 

tlec.elopmenta1 stages and is not commercially available. Therefore, even though it shows up as 

second and third place among the least cost generation alternatives, this option will not be 

t valuated further 

Similarly, the tire-derived fuel (TDF) multi-fuel combustion fluidized bed shows up in the 

second and third pliicc positions among least cost generation alternatives. However, this option 

wi I I not be evaluated further because of numerous potential difficulties as described previously in 

part ci clnder the Renewable Resource Technology section of this report. Each of these issues (e.g. 

permitting issues. ash disposal, the negative publicity from fires, etc.) potentially presents a 

siLgnificant stumbling block and in total, prevents TDF from being considered as a viable solution 

C ~ I  the ('ompanies' lbrecasted generation shortfall. 

4 s  previousl) described, a separate analysis was performed to evaluate the impact of a 

carbon tax on the ,wtcome of the screening analysis. The same sensitivities (inclusion of the 

r!npacr of SO: and YOx, variability of capital cost, heat rate, and fuel cost) were performed in this 

.tiialcsis as Viere performed in the preliminary and base case analysis. After implementing carbon 
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comparison of Table 6 and Table 3 from above shows that the technologies remain the same, with 

the exception of Biomass (Co-Fire) 27.5-MW unit, when a carbon tax of $10 per ton is considered. 

Table 6 
Second and Third Least-Costly TecbnoIo@es 

In At-Least One Sensitivity Case 

Trhnble County 2 - 732 Nw Supercritical Pulverized Coal 
Supercritical Pulverized Coal, High S u l k  - 750 MW 
Supercritical Pulverized Cod - 750 MW 

Humid Air Turbine Cycle Combustion Turbine - 450 Mw 
Simple Cycle GE 7FA CT - 148 MW 
TDF Multi-Fuel CFB (10% Co-Fire) 
Combined Cycle 2x1 GE 7FA CT - 484 MW 
Wind Energy Conversion - 50 MW 
Subcritical Pulverized Coal, High Sulfur-500 MW 
Biomass (Co-Fire) - 27.5 MW 

Ohio Falls 9 and 10 - 10 MW 

Table 7 identifies how many times a technology appeared as either the first, second or third 

least-cost option over any capacity factor range and with C@ emission tax rates. The analysis 

with a $10 per ton carbon tax has virtually no impact, with the exception of adding the Biomass 

(Co-Fire) unit to the technology alternatives. The order and number of occurrences is only 

slightly changed and the Biomass alternative only occurs once in the third least-costly technology 

rankings. The scenario where the carbon tax is estimated at $10 per ton is shown in Table 7. 

36 



All eleven of the technologies present in the scenario without carbon adders (shown in 

- - Table 4) are the same in the scenario with the $10 per ton carbon tax (shown in Table 7), with the I 

addition of the twelfth technology of Biomass (Co-Fire) at 27.5 MW. The only observable 

changes in the two scenarios involve the number of occurrences and the resulting ranking. 

Although the number of occurrences changes between the two cases, the changes are not enough 

to result in significantly rearranging the order of the least cost units. The ordinal ranking remains 

the same, with the exception of the SO-MW "DF Multi-Fuel CFB (IO.percent Cu-fire) unit and the 

484-MW Combined Cycle unit swapping places for eighth and ninth ranking. 

Based on the various analyses discussed above, the technologks listed Table 8 are 

recommended for further analysis in the optimizatian studies using Strategist, a detailed modeling 

program. The technologies identified will provide a diverse set of alternatives to be evaluated in 

production and capital costing computer models. Exhibit 9 is a graphical representation of the 

least-cost technologies, which will be further evaluated in the Strategist opthnkation soffware 

modeling. 

Table 8 
Technologies Suggested for Anaiysis 

'Within Strategist 

Trimble County 2 - 732 MW Supercritical Pulverized Coal Unit 
Supercritical Pulverized Coal, High Sulfur - 750 M W  
WV Hydro - Power Purchase Agreement 
Ohio Falls 9 and 10 - Run of River expansion 
Simple Cycle GE 7FA CT - 148 MW 
Combined Cycle 2x1 GE 7FA CT - 484 MW 
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xhibit 1 

ech nolog ies Screened 

Tech. ID Technology Description category SubCPtegory 
6,l PumDedHvdroEfWQ~Storage-5M)MW s(wage yldm 
6.2 
6.3 

2.1.1 
2.1.2 
2.1.3 
2.2.1 
2.2.2 
2.2.3 
2.1.4 
2.5.1 
2.5.2 
3.1.1 
3.2.1 
3.2.2 
3.2.3 
3.2.4 
3.3 

3.4.1 
3.5 
3.6 
102 
4.1 
4.2 
4.3 
4.4 
4.5 

5.1.1 
5.1.2 
5.1.3 
5.2.1 
6.3.1 
5.3.2 
5.4 

5.5.1 
5.5.2 
2.3.1 
2.3.2 
2.3.3 
2.3.4 
2.3.5 
2.3.6 
2.3.7 
2.4.1 
2.4.2 
100 
101 

Leaci-Add Benery Energy storage -5Mw 
compressed Air E~StOfagfI-500 MW 
SimpleCydeGELMgOOOCT-31 MW 
Simple Cycle GE 702 CT - 73 MW 
Simple cycle GE 7FA CT - 148 MW 

Cycle GE 7EA CT - 119 MW 
Combined Cycle GE 7FA CT - 235 MW 

W 501F CC CT - 258 MW 
Combined Cycle 2x1 GE 7FA CT - 484 MW 

Spark Ignition Engine - 5 MW 
Compression lgnitbn Engine - 10 MW 
wind Energy Conversion - 50 MW 
Solar Thermal. Pmbolk Trough - 100 MW 
SOW Thermal, Parabolic Dish - 1.2 MW 
Sdar Thennal, Central Receiver - 50 MW 
Sdar Thermal, Solar Chtrnney - 200 MW 
Sdar Photovoltak - 50 kW 

Geothermal - 30 MW 
WV Hydro 
MSW M a s s  Bum - 7 MW 
RDF Stoker-Fired - 7 MW 
LandRll Gas IC Engine - 5 MW 

BkKnas~ ( W i r e )  - 27.5MW 

Hyd~lectric - New - 30 MW 

TDF MultE.FWl CFB (10% Wfim) - 50 MW 
Sewage SI- 8 Aneerobk Dlge8tion - .085 MW 
Humid Air Turbine Cycle CT - 450 MW 
Kallna Cytjs CC CT - 275 Mw 

Pressurized fluidhed Bed Combustion - 250 MW 
C h q  Cy& CT - 140 MW 

IGCC - 267 MW 
IGCC - 534 MW 
Fuel cell - 0.2 MW 
Peaking Microturbine - 0.03 MW 
Baaeload MiaoturMne - 0.03 MW 
superuitical Pulvemedw- 5ooMw 

Supercritical Puiverhed coal - 750 Mw 
SupemrihJ Pulverized Coal, High SUKW - 500 MW 

Subcritical Pulvemed Coal - 250 MW 
S~bdt i~al  Puhr~A~d Coal - 500 MW 
Subcritiil Pulverized Cod. H(gh Subr - 500 MW 
Supeiuitical Puhtemed C-1, Hlgh Sulfur - 750 MW 
Circubting Fluidized Bed - 250 MW 
Cin~taUng Fl~ldked Bed - 500 MW 
Ohio Fall8 9 and 10 
TC2 732 MW Supercritical Pulverized Coal 

staeae 
storaee 

Natural Gas 
Natural Gas 
Naturd Gas 
Natural Gas 
Natural Gas 
Natural Gas 
Natural Gas 
Natural Gas 
Natural Gas 
RecreweMe 
Remrmable 
R e m  
RenewebJe 
RermwaMe 
RenewaMe 
Renewab)e 
RenewaMe 
Renewable 
RenewaMe 

Waste To Energy 
Waste To Energy 
Waste To Energy 
Waste To Energy 
Waste To Energy 

Natural Gas 
Natural Gas 
Natural Gas 

CDal 
Coal Gasmabn 
coal OaSlRcatiMI 

Stotaee 
Natval Gas 
Natual Gas 

Coal 
Coal 
Coal 
Coal 
Coal 
coal 
Coal 
Coal 
Coal 

Renewable 
Coal 

Bettery 
Comprassed Air 

SCCT 
SCCT 
SCCT 
CCCT 
CCCT 
CCCT 
CCCT 

R d V n g  Eneim 
Redpnxeting Engine 

wind 
Sdar 
Sder 
S d e r  
sdar 
Sdar 

BioMass 
Geothenn 

w m  
w m  
MSW 
RDF 
LFG 
TDF 
ss 
CT 

CCCT 
CCCT 

FluMbed Bed CombUeuMI 
IOCC 
IGCC 

Fuel Cell 
CT 
CT 

Pulvemed coal 
Pulvevertred CQal 
Puhrerhed coal 
PulvwiZad coel 
Puhrerized coel 
Pulvevertted coal 
Puhremed coal 

fluldlzsd Bed combuetlon 
FlUldIzed Bed canbvstbn 

Hydro 
Puhrimd Coal 
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CONFIDENTIAL INFORMATION Exhibit 2(b) 

Calculation of SOz Adder (CentdMBtu) 
(Post FGD:Assume 95% Removal Eff ) 
#SO#lBTU ---> 

r High S G  

2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 I 
201 2 
201 3 
2014 
201 5 
2016 
201 7 
201 8 
2019 
2020 
2021 
2022 
2023 
2024 

125 
126 

2027 
2028 
2029 
2030 
2031 
2032 
2033 

so2 Won 
Esc Q VO&M 

172 
392 
405 
412 
419 
407 
536 
547 
558 
569 

592 
604 
616 

6-41 
653 
666 

693 
707 
721 
736 
751 
766 
781 
796 
812 
829 
845 

580 

628 

680 

Adder I - 
3 
6 
6 
6 
6 
6 
8 

9 
9 
9 
9 
9 

10 
10 
10 
10 

11 
11 
11 
1’ 
1’ 
1: 
1: 
1: 
1: 
1: 
1 
1 

a 

i o  

- 

Low sa i 1 

Example calculation of SQ adder: 
Using High Sulfur Coal = 6.2#SWMBtU 
2004 SQ $/Ton = $172 
Scrubber Removal Efficiency = 95% (for each coal burning technology) 

2004 High Sulfur 6.2#S02 ’ (1-0.95) 172$ * 100Cents * 1 tonSQ 
2000 # SqCostAdder = MBtu Ton SQ b 

2004 High Sulfur s q  Cost Adder = 2.7 centslMBtu 

7 1 

2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
1 
1 

1 

! 
! 
! 
! 
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Exhibit 2(d) 

Calculation of NOx Adder ($/MWh) 

lrlmbh County 2 732 MW Supercrftk.l Coal-fired UnR Data 
UnmntrolbdNOXEmi.s&,~: 0.25 mBtu 

2005NoxAyawanr,cost: $3.125 /ton 

Conbdled NOx E m b M  Rete: 0.07 IblM6h.I 
Base Hem Rate: 8.900 6WWh 

Wxlbr lMwh = CantrdledErnbbnRets x HeatRate = 0.07Ib x M6hc x 8.WOBh.I x 1,M)okwh 
MBtu l.OCm.O00 6h1 k# Mwh 

VO6MkM.r = NOxlbslMWh x 2005NOxAlbwancacost 

2005 supply-skle saeening Attadlmt-1 “Xis 



Exhibit 4 

LEVELIZATION EQUATIONS 
USED IN TECHNOLOGY SCRJ3ENING 

The total levelized cost of a particular technology in a specific year at a specific capacity factor is 
comprised of (at most) five separate components. The five possible components are levelized capital 
cost, levelized fixed cost, levelized variable cost, levelized fuel cost and levelized charging cost. The 
actual components utilized in calculating total levelized cost fiom technology to technology. For 
example, some technologies may exclude the charging component while others exclude the fuel 
component. Basically, technologies fall into four categories: Those that.. . 

I. 
XI. 
fII. 
IV. 

Burn fuel only (i.e. Pulverized Coal, G a s  Turbine) 
Burn no fuel and utilize no “grid” energy (i.e. Solar, Wind) 
Burn no fuel but utilize “grid” energy for charging (i.e. Battery, Pumped Hydro) 
Burn fuel during generation utilize “grid” energy for charging (i.e. CAES) 

A levelization factor (JJ converts a series of payments that are made ovef “n” periods and subject to a 
constant apparent escalation rate into an equivalent levelized payment stream and is calculated as follows: 

k =I-te, 
l + i  

n = number of years = 30 

e, = apparent esc rate including inflation and real 
escalation (i.e., VO&M = 2.0%). See Exbjbit 5. 

a,,=Jl +i)”- 1 i = Discount Rate = Present Value Rate = 7.14% 
i (1 + i)” 

The screening analysis utilizes the Adj. I,,. The Adj. L,, makes adjustments for beginninghding year 
dollars to be consistent with the Companies’ economic analysis methods. An Adj. L, is calculated for the 
fixed, variable, fuel and charging costs only. The capital cost component does not utilize an Adj. t, for 
levelization because it is levelized through a Fixed Charge Rate (FCR) 

Definition of Variables: 
Variable 
Year - 

Inst Cost - 
FCR% - 

Cap Esc% - 
FO&M 
VO&M - 
Fix Esc - 
Var Esc - 

- 
- 
- 
- 
- - 
- 
- 
- 
- Fix Adj L, - 

Var Adj L,, - 
Fuel Adj L,, - 
Charge Adj L, - 

- 
- 
- 
- CF% - 

M w  
HR 
FC 

Charge 
SO2 
NO, 

= 
- - 
- Avg Ld IO - 
- - 
= 
5 

Definition iUnits) 
Levelized Year - Base Year 
Installed Cost or Total Generic Unit Cost ($kW) 
Fixed Charge Rate (%) 
Capital Escalation Rate (“h) 
Fixed OEM ($kW) 
Variable O&M ($/MWh) 
Fixed 0- Escalation Rate (%) 
Variable O M  Escalation Rate (%) 
Fixed O&M Levelization Factor 
Variable O&M Levelkation Factor 
Fuel Cost Levelkation Factor 
Charging Cost Levelization Factor 
Capacity Factor (%) 
Size of Technology (MW) 
Heat Rate (Btu/KWh) 
Fuel Cost (S/MBtu) 
Average Load (kWh M W h  Out) 

SO2 Adder (CentslMBtu) 
NO, Adder ($/MWh) 

Charging cost ($m) 

Source 
Exhibit 5 
Exhibit 3 
Exhibit 5 
Exhibit 5 
Exhibit 3 
Exhibit 3 
Exhibit 5 
Exhibit 5 
Exhibit 5 
Exhibit 5 

Base Fuel Only; Exhibit 5 
Exhiit 5 
0-100 % 
Exhibit 3 
Exhibit 3 
Exhiiit 2 (a) 
Exhibit 3 
Exhibit 5 
Exhibit 2(b) 
Exhibit 2(d) 



CONFIDENTIAL INFORMATION Exhibit 5 

Adjusted L,, and Other Miscellaneous 
(All Fuel prices are in CentsJMBtu) 

18.13 Base Yr (UMWh) chaqlng cost 
2.00% Chaqlng Esc. 

cort Lows02 MedS02 
2.38 .!-!st. . " _,._ " _x " 

6 2.00% I 2.00XJ 2.00Xl 

F O&M VO&M Capital HlghS02 
Year Esc Esc Esc 6.2# G u  Ch.~'Blp(l N p F d  

2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 

1 a00 
1 020 
1040 
l o 6 1  
1 082 
1104 
1126 
1149 
1172 
1195 
1219 
1 243 
1268 
1 294 
1319 
1 346 
1 373 
1400 
1 428 
1457 
1 486 
1516 
1 546 
1 577 
1 608 
1641 
1673 
1 707 
1741 
1 776 

l o 0 0  

1 040 
l o 6 1  
1 082 
1154 
1126 
1149 
1112 
1195 
1219 
1 243 
1 268 
1294 
1319 
1346 
1 373 
1 400 
1428 
1457 
1 486 
1516 
1 546 
1 517 
1608 
1641 
1 673 
1 707 
1741 
1 776 

i om 
l oOD 
1 om 
1040 
1061 
1 082 
1104 
1126 
1149 
1172 
1195 
1219 
1 243 
1 268 
1294 
1319 
1346 
1 373 
1400 

1 457 
1,486 
1516 
1546 
1.577 
1 608 
1641 
1 673 
1 707 
1.741 
1.776 

1 428 

Fuel Nates: 
When utilized. SO a s 1  adder to High 502. Low SO2 and M e d  SO2 Coal assumes 95% FGD removal efficiency 
When utilized. the fuel cost adder representing Carbon Tax was applled to High. Low. 8 Med Sulfur u ~ k .  and Natural Gas 
6/29/04 Fuel Forecast Used All fuel prices In cents per million Btu with the exception of charglng which Is In $MWh 
Charging ulst base upon average cast of off-peak generation 

Levelized Year = 

Calculated 
Change 'Levelued Yeaf to year desired for 'Snapshor year anabsis 
Change 'n. to 1 for 'Snapshor year analysis and 30 for levelued analyis 

Fixed Charge Rates by Technology 
Coal 9 09% 
Simple Cycle CT 10 52% 
Chnbtned Cycle CT 9 19% 
Other 9 46% 
Mod#ication 10 48% 
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Exhibit 6 

159 272 
compmsaed Air Enargy S m  -so0 MW 101 152 I 

GELM6oOoCT-31 MW 
GE 7EA CT -73 Mw 
GE ?FACT- 148 MW 

GE ?EA CT - 1 18 MW 
GE 7FA CT - 235 MW 

FA CT - 484 MW 

Solar Thennal. Central Receiver - 50 Mw 
Solar Thermel. War CMmney - 200 MW 
W a r  Photowltelc ~ 50 kW 
Bbmess ( W i r e )  - 2 7 . M  
Geathermel-WMw 
Hydroelectric-New-3oMW 

MSW Mass Bum - 7 MW 
RDF Stokar-Fired - 7 Mw 
Landfill GEE IC Engine - 5 MW 

B (10% Co-fim)-50 MW 

Cycle CT - 450 MW A1)B(wDbic Dipslion - “085 MW 

iallna Cycle CC CT ~ 275 Mw 
Chng C@e CT - 140 MW 
Pressumed fluidized Bed Cornbustion - 250 MW 
IGCC - 287 MW 
IGCC-534Mw 
FWl cell - 0.2 MW 
Peaking Mkxotu~Wne - 0.03 MW 
Bs~eload MkmtuW~ - 0.03 MW 
Supercrttical Puhrerbed coal - 500 Mw 

Uperanical P u M e d  coal - 750 MW 
Supercrttical Puhremed Coal, H i  Sulhrr - 500 MW I; s u m 1  Puhremed Coal - 250 MW 
Subaitlatl Puhremed cosl - 500 Mw 
Subuitical Pulvcnized Coal. High Sulfur - 500 MW 
supesrkal po(vemsd Coal, HI& Sulfur - 750 hW 
Circulating F k r i i  Bed - 250 MW 
Circulating FhMked Bed - 500 MW 
Ohio Falls 8 and 10 

157 225 
108 192 
81 165 

145 188 
116 164 
96 144 

108 158 
141 a a  
io3 178 
191 181 
494 523 
3 8 4 4 0 0  
858 874 
439 455 
058 882 

384 
203 

203 
277 
248 
251 
212 
182 
208 
316 
254 
191 
553 
418 
aeo 
471 

1007 

- - 
361 
362 
332 
304 
261 
240 
258 
403 
329 
181 
582 

708 
467 

- 
- 

_. - 
429 
447 
418 
357 
308 
288 
308 
481 
405 

612 

723 
504 

- 
- 

- 
3 3 8 3 4 6 3 5 5 3 6 4  321 32i ... 

ww66468ieSlr664 
402 407 412 416 421 425 

1MB 1968 1187 1268 1348 1428 
1491 
21 9 
345 
335 
91 

114 
140 
213 
237 
207 

1394 
122 
122 
167 
177 
150 
208 
183 
173 
158 
21 5 
164 
144 

1577 
264 
350 
351 
135 
169 
196 
271 
280 
239 

1453 
217 
213 
188 
196 
172 
228 
185 
1 82 
178 
238 
188 
144 

1663 
309 
3J5 
387 
1 78 
204 
252 
320 
301 
270 

1512 

304 
21 1 
215 
183 
251 
M8 
21 1 
198 
262 
208 
144 

- 

1749 
353 
380 
383 
222 
249 
308 
387 
333 
302 

1572 

385 
233 
234 
215 
274 
230 
230 
215 
285 
232 
144 

_- 

la35 1821 
3 0 6 4 4 3  
385 370 
400 416 
266 3og 
2 8 4 3 3 9  
384 421 
4 4 5 5 0 3  
3 8 4 3 9 6  
3 3 3 3 8 5  

1831 1691 

488 577 
255 277 
253 272 
238 258 
287 320 
252 274 
250 268 
234 252 
308 331 
255 278 

- - 

- 

- - 
565 
616 
581 
462 
405 
383 
406 - - - 
- - 

755 
536 

372 
664 

- 

- - 
1509 
2007 
488 
375 
432 
353 
3a4 
477 
661 
428 
396 - 
-_ 
668 
289 
291 
279 
342 
288 
zB8 
271 
355 
301 

- 
833 
701 
667 
515 
453 
431 
457 - 
- - - 
- 

771 
552 

381 
8&4 

-- 

- - 
1560 
2083 
532 
380 
448 
387 
428 
533 
819 
480 
427 - 

-- 
759 
321 
310 
301 
385 
319 
307 
289 

324 
378 
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Exhibit 6 

L e v d h s d  Dollars at Vadws Capaclfy F.ciws With SO2 Adden, wHhwt C02 AdtAm, and with NOx Addsrs 

capital cocltlwr 
Hut- 

pRIsssd Air En- StDmge - 500 MW 
C~GELMeOOOCT-31 Mw 

Thsm~l.  Central Recaiver - 50 MW 
Sdar Theml. Solar Chimney - 200 MW 

B i e s  (&Fire) - 27.5Mw 

C - New ~ 30 Mw 
Bum-7MW 

Sder Photovolteic - 50 kW 

145 
93 

148 
102 
77 

138 
108 
Bo 

102 
1 27 
92 

180 
395 
307 
527 
351 
771 
272 

258 
143 

213 
103 
157 
166 
154 
136 
149 
21 1 
165 
160 
424 
323 
543 
387 
795 
280 

370 
193 

277 
283 
238 
237 
200 
181 
197 
295 
238 
160 
454 
339 
559 
383 
820 
289 

- -- 
342 
344 
318 
207 
246 
227 
244 
380 
31 1 
160 
483 

575 
399 

a 7  

- 
- 

- - 
407 
425 
388 
338 
292 
273 
292 
484 
384 

513 

592 
416 

306 

- 
- 
-. 

472 537 go1 
506 587 887 
479 559 640 
388 439 489 
3 3 8 3 6 4 4 3 0  
318 384 410 
339 387 434 
5 4 8 -  - 
457 - - - - - - - - - - - 
608 624 640 
432 448 484 

315 323 332 
592 592 592 
387 - - 
- - - 

5g2 592 5QZ 592 592 - 
384 369 374 378 383 - -  

llg 1217 1288 1378 1456 

Landfill Gas IC Englne - 5 MW 
F Multi-Fuel CFE (10% &fire) * 50 MW b Sewage Sludge 8 Anaemblc Digestion - 085 Mw 
mid Air Turbine Cyde CT - 450 MW 
Aim Cyde CC CT - 275 Mw 

chfmg CydeCT- 140 Mw 
Prsssurized Fluidiied Bed Combustion - 250 MW 
lGCC-267MW 
lGcC-534Mw 
Fuel Cell - 0.2 MW 
P & d w  M k r o t u r b i ~  - 0.03 MW 
6880load Mk?OtlJrbin8 - 0 03 
Supercriticel Pulverized Coal - 500 MW 
SuperrMkal Pulverized Coal, H i  Sulfur - 500 MW 
S~rcrt tkal  Pulverized Coal - 750 h4w 
Subuitical Pulvertzed coal - 250 Mw 
SUb;ritkal Pulvertu?d coal - 500 MW 
Subaitical Pulver&ed Coal. H ~ Q ~ I  Sultur - 500 W 
Superaftical Pulverized Coal. Hi@ Sulfur - 750 MW 
Circulating Fluidhed Bed - 250 MW 
Circubting Fluidhed Bed - 500 MW 
Ohio Falls 9 and 10 

178 
2eo 
288 
80 
98 

119 
177 
2oj 
173 

1263 
07 
97 

153 
163 
137 
189 
149 
159 
146 
187 
150 
130 

1401 
218 
285 
284 
122 
141 
172 
232 
231 
204 

1319 
188 
164 
1 74 
181 
158 
210 
1 70 
1 n  
164 
219 
171 
130 

1467 
283 
300 
300 
163 
164 
226 
287 
282 
234 

1 376 

272 
195 
199 
178 
232 
102 
195 
182 
242 
193 
130 

--- 

1573 
306 
305 
316 
205 
227 
280 
343 
293 
264 

1433 

358 
216 
218 
199 
254 
213 
214 
200 
264 
215 
130 

- 

1859 
340 
310 
333 
247 
270 
333 
398 
323 
294 

1490 

448 
237 
236 
219 
276 
234 
232 
218 
2BB 
237 

_. 

- 

1745 1631 1917 
392 436 479 
316 320 325 
349 385 381 
288 330 372 
312 355 398 
367 440 484 
4 5 4 5 0 9 5 8 5  
354 384 415 
324 354 384 

1547 - - - - -- 
533 621 706 
258 270 300 
254 272 290 
240 260 281 
298 319 347 
255 n e  298 
250 288 287 
236 254 272 
300 331 353 
259 280 302 

c2  732 Mw Superaitical Puhmtizad coel 117 131 146 le0 175 189 
~ 

Mlnlmum Lmmllred W W  0 37 73 110 146 103 204 218 233 247 28 
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RDF Stoker-Fired - 7 MW 
Landfill Gas IC Engine - 5 MW 

~Sludge8AnaernbicDigsstkn-  085MW 
F MuWuel CFB (10% co-fim) - 50 MW 

iins Cycle CC CT - 275 MW 
m i d  Air Tutt~ine Cyde CT - 49 MW 

hsd Bed Canbustion - 250 MW 

c 
MW 

nritk;sl P U W  cos1 - 750 h4w 
l ,H lqhS~l fur -500MW 

bcritical Pulvemed coal - 250 Mw 
I Puhrsmed h l -  500 Mw 

tmbcal Puhnnned Coal. H@ Sulfur - 500 MW 
mitical Puhr.ectzed T a l .  tlbh Suhr - 750 MW 

laling Fluid& Bed - 5Ml MW 
leU% Fluihsd Bed - 250 MW 

145 
83 

148 
102 
77 

138 
108 

102 
127 
82 

160 
385 
307 
527 
351 
771 
272 

eo 

258 
142 

209 
178 
154 
184 
152 
134 
147 
208 
163 
180 
424 
323 
543 
367 
785 
280 

370 
180 

271 
258 
231 
232 
188 

182 
288 
233 
180 
450 
338 
559 
383 
820 
289 

in 

- - 
333 
332 
308 
280 
239 
221 
237 
371 
304 
180 
483 

575 
388 

207 

- 

- 

- 
_. 

364 
408 
384 
328 
283 
284 
283 
452 
374 

513 

592 
478 

308 
592 

- 
- 
- 

517 579 841 
583 640 717 
536 815 882 
424 472 520 
371 415 458 
352 395 439 
373 418 483 - - - 
I - - 
- -  - 

624 640 - 
440 4 6 4 -  

323 332 341 
592 582 592 

- - - 

- - - 592 592 592 592 
384 389 374 376 383 307 - - 
885 $76 lbJb lI* 1217 1298 1378 1459 - 

1315 
176 
280 
2s8 
80 
98 

119 
177 
201 
173 

1283 
97 
97 

153 
183 
137 
189 
149 
1 59 
146 
107 
150 
130 

1401 
218 
295 
284 
119 
139 
170 
228 
230 
202 

1317 
184 
161 
172 
182 
1% 
X K )  
168 
177 
184 
21 7 
188 
130 

1487 
280 
300 
300 
158 
180 
221 
282 
260 
231 

1371 

284 
191 
200 
174 
227 
187 
196 
182 
237 
188 
130 

- 

1573 
302 
305 
318 
188 
220 
271 
335 
280 
260 

1428 

348 
209 
218 
192 
247 
208 
215 
201 
257 
208 
130 

- 

1859 
344 
310 
333 
238 
281 
322 
387 
319 
288 

1480 

431 
228 
237 
21 1 
288 
224 
233 
218 
277 
228 

_. 

- 

1 745 
385 
31 5 
348 
278 
302 
373 
440 
348 
31 8 

1535 

51 5 
248 
255 
228 
288 
243 
252 
237 
288 
247 

_. 

1831 
427 
3 M  
385 
317 
342 
424 
493 
377 
347 - -- 
598 
285 
274 
247 
305 
282 
270 
255 
316 
287 - 

1817 
489 
325 
381 
357 
383 
475 
546 
407 
378 - - 
882 
284 
282 
288 
324 
281 
289 
273 
338 
286 - - - 

bC2 732 MW S-1 Pulvemed Coal 117 131 146 161 175 180 
Mlnbnum L m M  W 0 37 73 
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Exhibit 6 

Ledked Dollars at Various Capuci?y Foctws With SO2 Adden, wfthout C02 AWers, and with NOx Adders 

c~mpress~d Air Ener&-Stwege- 500 MW 

Simple Cyde GE LMeO00 CT - 31 MW 
Simple Cyde GE 7- CT - 73 MW 

combined Cyde GE 7EA CT - 119 MW 

canbinad Cyde 2ri GE 7FA CT - 464 MW 
W 501F CC CT - 258 MW 
S W  I @ h  En@m - 5 M w  
Canpntssbn Ignition Engine - 10 MW 

Sinlple Cyde GE 7F4 CT - 148 MW 

canbined Cyckr GE 7FA CT - 235 M W  

Energy CMIVersian - 50 MW 
Sder Thermal. ParabcUc T m ~  - 100 MW 
S d e r  Thermal, Parabolic Dish - 1.2 MW 
Sdar Thermal. Central Remiwr - 50 MW 
s d e r  Thermal. Solar Chimney - 200 MW 
Solar Pholwoliaic - 50 kW 
B ~ S S  (Wi) - 27 5MW 
Geotherrnal-30MW 

93 

148 
102 

130 
108 
90 

102 
127 
92 

180 
395 
307 
527 
351 
771 
272 
592 

n 

147 

222 
194 
188 
194 
101 
142 
158 
220 
172 
180 
424 
323 
543 
307 
795 
280 
592 

201 

297 
287 
258 
251 
213 
195 
21 1 
314 
253 
180 
454 
339 
559 
383 
820 
288 
592 

- 
-- 

371 
379 
349 
309 
266 
247 
265 
407 
333 
180 
483 

575 
398 

297 
592 

- 

- 

- - - 
446 
471 
440 
367 
318 
289 
319 
EO1 
414 

51 3 

592 
418 

306 

- 
- 

- 

- - 
520 
5&Q 
531 
424 
371 
351 
374 
594 
484 - 

_I 

608 
432 

315 
592 592 

Mfoelectric- NW - 30 MW 
W W m  
MSW Mass Bum - 7 MW b F Sbkaf-Fired - 7 MW 1315 

ndflll Gas IC Engine - 5 MW 
F Mutti-Fuel CFB (10% Co-fire) - 50 MW 

SI- 6 Aneemblc D W M ~  - .O85 MW 
~ Humid Alr Turblne cyda CT - 450 MW 
Wins Cyde CC CT - 275 MW 
chew Cyde CT- 140 MW 
PreasUm;ed fluidhed Bed COrnStiOn - 250 MW 
iGCC - 287 MW 
IGCC-534MW 
Fuel Cell - 0.2 MW 
Peaking Miturbine - 0.03 MW 
Baseloed Miaoturbine - 0 03 MW 
superaitice1 Putvemed coal - 500 MW 
Superaltical Pulverized Coal, Hih Sulfur - 500 MW 
Superuitlcal Pulverizd coal - 750 Mw 
Subcritical Pulvemed coal - 250 Mw 
Subaitical Pulwlized Coal - 500 Mw 
Suboftical P u w  Coal. Hlgh Sulfur - 500 MW 
SuperoitiCal Pulvecized coal, Hbh Sulfur - 750 MW 

Ohio FaUs 9 end 10 

Cin~lletiw Fluidired Bbd - 250 MW 
Clmkrtlng Fluidized Bed - 500 MW 

170 
290 
268 
80 
98 

1 f9 
177 
201 
173 

1203 
97 
97 

153 
163 
137 
189 
149 
159 
140 
197 
150 
130 

1401 
224 
295 
284 
128 
147 
180 
240 
235 
207 

1327 
2w 
195 
177 
185 
101 
21 3 
173 
181 
168 
222 
174 
130 

1487 
271 
300 
300 
175 
196 
242 
303 
270 
241 

1392 

284 
201 
207 
184 
238 
197 
203 
189 
247 
199 
130 

- 

1573 
319 
305 
318 
223 
248 
303 
388 
304 
275 

1450 

392 
224 
228 
207 
262 
221 
225 
21 1 
273 
224 
130 

- 

1559 
388 
310 
333 
271 
295 
385 
430 
330 
309 

1521 

481 
248 
251 
230 
287 
245 
248 
232 
?gg 
248 

- 

I 

1 745 
414 
315 
349 
318 
344 
428 
493 
373 
343 

1588 

589 
272 
273 
253 
31 2 
289 
270 
254 
323 
273 

- 

- 

- - - 
595 
658 
022 
482 
424 
404 
428 - - - - - 
024 
448 

323 
592 

- 

- - 
1378 
1631 
401 
320 
385 
388 
393 
487 
558 
408 
377 - - 
888 
288 
295 
277 
338 
293 
292 
275 
348 
298 - 

- - 
889 
749 
712 
540 
470 
456 
483 - - - - - 
840 
484 

332 
592 

- 
- - 
1450 
1917 
509 
326 
381 
414 
442 
548 
820 
442 
41 1 - - 
788 
319 
317 
300 
361 
317 
314 
287 
373 
322 

- - - 
744 818 883 
e41 933 1028 
803 894 Bs9 
598 655 713 
528 581 834 
508 581 813 
537 591 648 - ._ - 

- - - 
343 367 3Qa 
338 380 381 
323 340 368 
385 410 435 
341 385 388 
336 359 381 
318 340 361 
388 424 448 
347 372 307 - - 

TC2 732 MW Supetuitkal Pulvettd Coal 117 135 153 170 188 206 
Mlnlmum Lovdkd UHN 0 37 73 110 148 183 

', . 
i 

2005 Supp4y-side Screening Attachment-1 .XIS Generatkn Systems Planning Page 7 of 27 



Exhibit 6 

Levellzed Dollars at Varfous C a p M y  F.ctors Wnb SO2 Adden, wfthwt C02 Adden, and with NOx Ad&m 

Air EnerBy Storage -500 Mw 

L W C T - 3 1  MW 
7- CT - 73 w 
7FA CT - 148 MW 
GE 7EA CT - 119 MW 
GE 7FA CT - 235 MW 
Z w l  GE7FACT-484MW 

lgnilion EMm - 10 MW 

Gaa JC Engine- 5 MW 

;ewegesiudgeaAneecoMcDition- 0 8 5 ~ ~  
Hum& Air Turbine Cyde CT - 450 MW 
Kalina Cyde CC CT - 275 Mw 
CheIlg c* CT- 14oMW 
Preesurhed fluklized Bed ccmbubtion - 260 Mw 
IGCC - 267 MW 
IGCC-534Mw 
F ~ e l  Cell - 0.2 MW 
PeaWng M i m i n e  - 0.03 MW 

Supmritkal Pulverized Coal - 500 MW 
Baseload MkrotuMtO - 0.03 MW 

Uperaitical Puhrarhed coal - 750 Mw 

ubcritical Pulvevsrtred coal - 500 M w  

lrc~lating Fl~Mhed Bed - 250 MW 

145 258 370 
93 145 197 

148 219 280 
102 190 270 

138 101 247 
108 158 208 
$0 140 190 

102 154 208 
127 217 308 
92 170 248 

180 160 160 
395 424 454 
307 323 339 
527 543 559 
351 287 383 

272 200 289 
592 582 502 

n $84 ai1 

ni 785 820 

I - 
362 
388 
330 
302 
259 
240 
258 
398 
325 
180 
483 

575 
399 

297 
592 

- 
- 

- - - 
433 
458 
426 
357 
310 
m 
31 0 
489 
403 

513 

502 
418 

308 
502 

-- 
- 
- 

1315 
I78 
280 
288 
80 
88 

119 

201 
173 

1263 
97 
97 

153 

in 

163 
137 
189 
148 
158 
145 
107 
150 
130 

1401 
222 
295 
284 
128 
145 
1 78 
237 
234 
m 

1325 
106 
102 
176 
183 
1 80 
212 
172 

168 
221 
173 
130 

179 

1487 
2138 
300 
300 
171 
192 
237 
ZBB 
287 
230 

1387 

288 
199 
203 
182 
236 
190 
109 
185 
248 
197 
130 

- 

1573 
314 
305 
318 
217 
230 
285 
356 
300 
272 
1449 

381 
222 
222 
205 
2w) 
219 
219 
204 
270 
221 

- 

130 
186 

I859 
381 
310 
333 
263 
288 
354 
418 
334 
304 

1511 

470 
245 
242 
227 
284 
242 
238 
223 
295 
245 

- 

- 

1745 
407 
31 5 
340 
308 
333 
413 
480 
367 
337 

1573 

571 
268 
262 
250 
308 
285 
258 
243 
319 
269 

- 

- 

- 
-- 

578 
633 
801 
488 
410 
39.1 
414 - - - - - 
624 
448 

323 
502 

- 
- - 
1378 
1831 
453 
320 
305 
354 
380 
472 
541 
400 
370 - - 
685 
291 
281 
272 
331 
288 
278 
282 
343 
293 

- - - 
847 
722 
888 
523 
461 
441 
467 - - - - - 
640 
484 

332 
592 

- 
- - 
1459 
1917 
489 
325 
381 
400 
421 
531 
802 
433 
402 - 

_. 

780 
314 
301 
295 
355 
312 
298 
281 
388 
317 

789 BB1 
8 9 8 8 8 8  
8 8 3 8 5 0  
8 3 4 8 8 8  
582 612 
541 591 
571 823 

- - 
336 341 

- - 
359 382 
341 380 
340 362 
403 427 
358 381 
3 3 8 3 5 8  
320 339 
417 441 
385 389 - -  
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Exhibit 6 

159 272 
compcsiised Air Enelgy StDtage - 500 Mw 101 148 I 
Siny4eCydeGELM8000CT-31 MW 

imple Cycle GE 7EA CT - 73 MW 

canbined cycle GE 7€A CT- I19 MW 
combined CyrJe GE 7FA Ct- 235 MW 

501F CC CT- 258 Mw 

Solar Thermal, Central Receiver - 50 Mw 
S d e r  Thermal, War Chimney - 200 Mw 
W a r  Photwdtaic - 50 kW 
Bomss~ ( W i m )  - 27.5MW 
chttWIMl-30MW 

RDF Stokariirad - 7 MW 

~ S l u d g e & A t ~ ~ ~ ~ b l c D ) g s s t i o n -  085W 

:al[na Cy& CC CT - 275 MW 
cheng cycle CT - I40 MW 

IGCC - 207 MW 
Pressurized Fluidized Bed Combustion - 250 MW 

IGCC - 534 MW 
Fuel Cell - 0.2 MW 

Baseload MicrnturMM - 0 03 MW 
Peaking MlcmturMne - 0 03 MW 

Superaitical Puhmrtzed coel - 500 Mw 
Supmrkal  Puhmiized h l .  Hlgti Sulfur - 500 MW 
SuPMaftical Puhrsrbsd coel - 750 Mw 
Subaftical Pubrned coal - 250 Mw 
SUbaitiCal Puhremad coal - 500 Mw 
S~hxitkal Pubrired Coal. Hi SuMtr - 500 MW 
Superalticel Pulverized Coal. High Sulfur - 750 MW 
Cltwlating Fluidized Bed - 250 Mw 
Circulating FluMhed Bed - 500 Mw 
Olio Fails 9 and ‘10 

157 
108 
61 

145 
116 
96 

109 
141 
103 
191 
484 
384 
658 
438 
958 
321 
684 

215 
181 
155 
I91 
158 
138 
152 
220 
171 
191 
523 
400 
674 
455 
982 
329 
884 

384 
196 

274 
255 
228 
237 
200 
179 
195 
298 
240 
191 
553 
418 
690 
471 

1007 
338 
ae4 

- - - 
333 
328 
302 
283 
241 
221 
238 
377 
308 
191 
582 

706 
487 

346 
684 

- 
- 

- - - - - _. 

392 450 
401 475 
376 450 
328 374 
2 8 3 3 2 5  
262 304 
281 324 
4 5 5 5 3 4  
3 n  MS - __ 
612 - 
723 738 
5(14 520 

3 5 5 3 6 4  
864 884 

- 

- - 

5 0 8 5 8 8  
548 822 
524 597 
420 488 
387 409 
346 387 
367 411 - - -  - - 

_. - 
755 771 
536 552 

372 381 
6 8 4 6 8 4  

- - 

1481 
219 
345 
335 
91 

114 
140 
21 3 
237 
207 

1304 
122 
122 
187 
177 
150 
MB 
163 
173 
159 
215 
164 
144 

1577 
2w) 
350 
351 
129 
153 
188 
283 
285 
235 

1446 
208 
202 
185 
105 
168 
224 
161 
191 
1T7 
234 
182 
144 

1883 
300 
355 
387 
167 
192 
237 
313 
293 
283 

1498 

282 
203 
212 
185 
243 
189 
208 
I94 
253 
201 
144 

- 

1749 
341 
380 
383 
204 
231 
285 
383 
322 
291 

1550 

382 
220 
230 
203 
281 
217 
226 
21 1 
272 
21 9 
144 

-- 

1835 
381 
385 
400 
242 
270 
334 
414 
350 
319 

1802 

443 
238 
248 
220 
280 
235 
244 
228 
291 
238 

- 

- 

1921 
422 
370 
418 
280 
308 
382 
464 
376 
36 

1654 

523 
258 
zes 
237 
298 
253 
282 
248 
310 
257 

I 

- 

- - 
1508 15w) 
2007 2093 
4 8 2 5 0 3  
375 J80 
4 3 2 4 4 8  
318 356 
347 388 
430 478 
514 585 
4 0 8 4 3 5  
374 4432 - - - - 
803 683 
274 281 
2 8 3 3 0 0  
255 272 
317 335 
271 289 
280 297 
264 281 
329 348 
275 204 
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Exhibit 6 

pressed Air Etl.cWStorage - 500 Mw 
kIl& CycSe GE LM8ooo CT- 31 MW 
knple Cycle GE 7EA CT- 73 MW 
knple Cyde GE 7FA CT- 146 MW 

rPhotDvdtek-50kW 
Bs (CbFh) - 2 7 . W  

C-NW - 30 MW 

lumkl Alr Turblne Cyde CT - 450 W 
.aHna Cyde CC CT - 275 MW 

lchmg cy&$ CT - 140 Mw 
Pmasurized Fluidized Bed combustion - 250 MW 
IGCC - 267 MW 
lGCC-534MW 
Fuel Cell - 0.2 MW 
Peaking Miturbine - 0.03 MW 
Bassload Mkroturblne - 0.03 MN 
s-l Pulverized Coal - 500 Mw 
Svperaitkal Pulvertred Coal, HQh Sutfur - !NO MW 
sywrafticsl Pulvattced coal - 750 MW 
Subcmkal Puhremed Coal - 250 Mw 
Subcritical Puhrerned coat - 500 Mw 
SubaiticBl Pulverired Coal, Hbah Sulfur - 500 Mw 
Supercritkal Pulvemed Coal, High Sulfur - 750 MW 

Circulating Fluiitzed Bed - 500 Mw 
Ohio FaUs 8 and 10 

Circulating FluMied Bed - 250 MW 

101 

157 
108 
81 
145 
118 
86 
109 
141 
103 
181 
494 
384 
658 
439 
858 
321 
684 

153 

228 
19% 
168 
m 
186 
146 
181 
231 
181 
191 
523 
400 
674 
455 
882 
328 
884 

- 
384 
205 

m 
204 
255 
255 
218 
1W 
212 
321 
258 
181 
553 
418 
690 
471 
1007 
338 
664 

- - - 
368 
372 
342 
310 
288 
246 
264 
41 1 
336 
181 
582 

706 
487 

348 
884 

- 
- 

- - - 
440 
461 
420 
365 
316 
29a 
316 
601 
413 

612 

723 
504 

355 
884 

- 
- 

- 

I - - 
51 1 
549 
516 
420 
367 
345 
368 
591 
481 - - - 
738 
520 

384 
684 

- 

- - - 
582 
637 
603 
478 
417 
385 
420 - - 
- -_ 
755 
536 

372 
884 

- 

402 407 412 418 421 426 - 
1028 111% 1187 1268 1348 1420 1509 

- 
1481 
218 
345 
335 
81 
114 
140 
21 3 
237 
207 

1394 
122 
122 
187 
177 
150 
208 
103 
1 73 
159 
215 
164 
144 

i 577 
265 
350 
351 
138 
181 
198 
273 
270 
240 
1455 
221 
218 
190 
188 
173 
228 
186 
194 
180 
239 
187 
144 

1683 
31 1 
355 
387 
162 
208 
257 
333 
303 
273 
1517 

31 1 
212 
219 
195 
253 
209 
215 
200 
263 
21 1 

- 

1 749 
357 
360 
383 
228 
255 
310 
394 
336 
305 
15T9 

405 
235 
240 
21 7 
276 
232 
236 
221 
287 
234 

-- 

I d d  

1835 
403 
385 
400 
273 
302 
374 
454 
388 
338 
1641 

500 
257 
201 
239 
300 
255 
258 
242 
31 1 
258 

- 

- 

1921 
449 
370 
41 6 
318 
348 
433 
515 
402 
370 
1703 

584 
260 
282 
281 
323 
278 
278 
282 
335 
281 

- 

- 

2007 
485 
375 
432 
364 
395 
481 
575 
435 
403 - - 
688 
302 
303 
283 
347 
301 
300 
283 
380 
305 - 

- - - 
653 
725 
690 
531 
457 
445 
471 - - 
I - - 

771 
552 

381 
884 

- 
- - 
15w) 
2083 
541 
380 
448 
41 0 
442 
550 
836 
468 
436 - - 
783 
325 
324 
305 
370 
323 
321 
303 
384 
328 - .- 
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Exhibit 6 

SI* CyCre GE LM8ooo CT - 31 MW 
Si- Cycls GE 713 CT - 73 MW 
Sknple Cyde GE 7FA CT- 148 MW 
combined Cyde GE 7EACT - 119 MW 

Solar Thermal. Parabdic Trough - 100 MW 
Solar Thennel, Parabolic Dish - 1.2 MW 

W a r  Thermal, Sdar Chimney - 200 MW 
War Then118l. central Recsiver - 50 MW 
Sdar PhOtw0)telc - 50 kW 
Bbmes~r ( C O - F h )  - 27.5MW 
Gecthemral-3OMW 

RDF Stoker-Rllxl - 7 MW 

F Multl-Fuel CFB (10% CO-RW) - 50 MW 
Humid Air Turbine Cyde CT - 450 MW 

Pressurized Ruidked Bed Combuslion - 250 MW 

'9l i  Cyde CC CT - 275 MW 
Cheng Cyde CT - 140 Mw 

IGCC - 267 MW 
lGCC-534MW 
Fuel Cell - 0.2 MW 
PeaMng MkrohrrMne - 0 03 MW 
Baaeiaad Mlcroturbine - 0.03 MW 
Superaitlcal Pulverized coal - 500 MW 
Supamikal Puhwimd -1. HI@ Subr - 500 MW 
Superaitical Pulvemed coal - 750 MW 
Subalticel Pulvemed coal - 25a MW 
Subaltlcel Puhrwized Coal - 500 M w  
Subaitkal Pu)vemed Coal. High Sulfur - 500 MW 
S~penrlti~al Pulverized h i .  Hi@ Sulfur - 750 MW 
Circulating F l u i d i i  Bed - 250 MW 
Gimleting Fluid i i  Bed - 500 MW 
Ohio Falls 9 and 10 

157 231 
108 200 
81 172 

145 203 
116 169 
96 148 

109 163 
141 234 
103 183 
191 191 
484 523 
3 8 4 4 0 0  
658 674 
4 3 9 4 5 5  
958 982 
321 329 

- -  
3 8 4 -  
2 0 9 -  

3 0 6 3 8 0  
293 385 
262 353 
280 318 
221 274 
201 253 
218 272 
328 421 
2 8 4 3 4 4  
191 191 
553 582 
418 - 
680 708 
471 487 

3 3 8 3 4 8  
e 8 4 6 6 4  

1007 - 

- - - 
455 
477 
444 
375 
318 
305 
328 
515 
425 

612 

723 
504 

355 

- 
- 
- 

- - - 
529 
570 
535 
433 
379 
357 
381 
BMI 
505 - - - 
739 
520 

364 
684 

- 

1491 
219 
345 
335 
81 

114 
140 
213 
237 
207 

1394 
122 
122 
167 
177 
150 
20s 
183 
173 
159 
21 5 
164 
144 

1 577 
287 
3M) 
351 
139 
163 
201 
276 
274 
241 

1458 
225 
220 
191 

1 74 
230 
187 
185 
181 
240 
188 
144 

im 

1603 
314 
355 
307 
188 
21 2 
283 
339 
306 
275 

1523 

319 
215 
221 
197 
255 
21 1 
21 7 
202 
285 
213 
144 

- 

1749 
362 
380 
383 
234 
262 
324 
402 
340 
309 

1587 

417 
238 
243 
220 
278 
235 
239 
224 
291 
238 
144 

- 

1835 
409 
365 
400 
282 
31 1 
386 
466 
375 
343 

1852 

518 
282 
265 
243 
304 
259 
282 
245 
31 8 
262 

- 

- 

1921 
457 
370 
416 
328 
360 
447 
528 
409 
377 

1717 

614 
280 
287 
288 
329 
283 
284 
267 
341 
287 

- 

- 

- - 
804 
882 
626 
491 
432 
410 
435 - - - - - 
755 
536 

372 
e84 - - 

1508 
2007 
504 
375 
432 
377 
408 
508 
562 
444 
41 1 - - 
713 
310 
308 
m 
353 
307 
306 
288 
386 
31 2 

- - 
678 
755 
716 
549 
484 
402 
4w) - 

_. 

- - - 
771 
552 

381 
884 

- 
- - 
1580 
2093 
552 
380 
448 
425 
459 
570 
656 
470 
445 - - 
81 I 
333 
331 
313 
378 
331 
328 
310 
391 
338 
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Exhfbft 0 

ILeed-Addeetterv Enemv storsas-5 w 159 272 
mprrtssed Air EnersyStoCese- 500 Mw 

LMgOOOCT-31MW 
7EA CT -73 MW 
7FA CT - 148 MW 
GE7EACT-119MW 
GE7FACT-235MW 
2x1 GE7FACT-484MW 

IgnitiMl Engh - 5 MW 
pmsskn Ign)tkul Engine - 10 MW 

r Thsmrel. Parabdk Trough - 100 MW 

Ges IC Engine - 5  Mw 
F Muni-FUel CFB (10% c o f i ~ ~ )  - 50 MW 

SI- 8 Ariaen~bk Digeation - .OM MW 
H U M  Air TurMne Cycle CT - 450 MW 
Kaline Cyde CC CT - 275 MW 
C~MQ Cyde CT- 140 M W  
Prescucmed Fluidized Bed combustion - 250 Mw 
IGCC - 267 Mw 
IGCC-534Mw 
Fuel Cell - 0.2 MW 
Peeking M k * r m t i b i ~  - 0 03 MW 
Easelosd Mkxoluibine - 0 03 MW 
Supera(tiCal Pulverized Coal - 500 Mw 
Svperaitiml Pulverized Coal. H@ Sulfur - 500 MW 
Supercritics1 Pulverized Coal - 750 Mw 
Subcritical Pulverimd coal - 250 Mw 
Subcritical Puhnwized Coal - 500 MW 
Subcritical Pulverized Coal. Hah Sulfur - 500 MW 
Superaitkal Pulverized Coal, HI@ Sulfur - 750 MW 

Circulating Ruidlzed Bed .500 MW 
Ohlo Falls 9 and 10 

Cimlating Fluid& Bed - 250 MW 

101 153 

157 228 
108 188 
81 160 

145 200 
118 186 
88 148 

109 181 
141 231 
103 181 
191 191 
484 523 
3 8 4 4 0 0  
658 674 
4 3 9 4 5 5  
958 982 
321 329 
8 8 4 6 6 4  

- 
384 
205 

299 
285 
255 
256 
217 
196 
213 
322 
259 
191 
553 
416 
690 
471 

1007 
338 
664 

- - - 
371 
374 
343 
31 1 
267 
246 
205 
412 
336 
191 
582 

706 
487 

346 
664 

- 
I 

- - 
442 
482 
430 
388 
318 
296 
317 
503 
414 

812 

723 
504 

355 
684 

- 
- 
- 

- - 
51 3 
551 
517 
421 
388 
346 
389 
593 
492 - - - 
739 
520 

3e4 
884 

- 

1491 
219 
345 
335 
01 

114 
140 
213 
237 
207 

1384 
122 
122 
107 
177 
150 
206 
183 
173 
159 
215 
184 
144 

1577 
285 
350 
351 
137 
181 
199 
273 
270 
240 

1456 
221 
217 

197 
173 
229 
188 
1 93 
179 
239 
I 87 
144 

im 

le83 1749 
311 351 
3 5 5 3 8 0  
387 383 
182 228 
208 255 
258 318 
334 395 
303 338 
273 308 

1518 1580 

311 406 
213 238 
217 236 
195 218 
253 277 
210 233 
213 233 
198 217 
264 288 
211 235 
144 144 

- - 

1835 
404 
365 
400 
274 
302 
375 
465 
370 
338 

1642 

501 
259 
258 
240 
301 
256 
252 
236 
31 3 
259 

- 

- 

1921 
450 
370 
416 
319 
349 
434 
516 
403 
371 

1704 

596 
282 
276 
283 
325 
279 
272 
25a 
337 
283 

- 

- - 
585 
639 
805 
477 
418 
397 
421 - - - - - 
755 
538 

372 
884 

- 
- -- 
1508 
2007 
496 
375 
432 
38J 
396 
493 

436 
4w 

577 

- 
690 
305 
295 
285 
348 
302 
292 
275 
381 
307 

- - 
656 
720 
682 
532 
489 
447 
474 - - - - - 
771 
552 

381 
w 

- 

- - 
1590 
m 3  
512 
380 
446 
41 1 
443 
552 
e38 
469 
436 - - 
785 
328 
315 
308 
372 
326 
312 
294 
388 
331 

2005 Supply-side Seaming Attachment-l.xI6 Gemtion Systwns Planning Page 17 of 27 



Lead-Add Battery Eneigy S k u ~ ~ a - 5  MW 
C0mpnrSSed Air Energy Stomgo - 500 MW 

187 
117 I 

RDF SWr-Fired - 7 MW 
Landfill Gas IC Engine - 5 MW 

Sewage Sludge i+ Anasrobic D ~ s t k n  - .085 MW 
Humid Air Turbine Cyde CT - 450 Mw 

F Multi-F~l CFE (10% CO-RIB) - 50 MW 

XaIM C w  CC CT - 275 MW 
chsng Cyde CT- 140 MW 

k 

Subcntical Pulverized Coal. Hm Sulfur - 500 MW 
SUPWCWXI P~lvertred Coal, HQh Sulfur - 750 MW 
CirtuWw Fluidhed Bed - 250 MW 
Cirtulatiw RuMked Bed - 500 MW 
Ohio Falls Q ami 10 

1 M  
114 
88 

155 
123 
101 
116 
155 
113 
221 
593 
481 
790 
527 

1144 
370 
735 

300 
I84 

224 
187 
160 
201 
I85 
143 
159 
234 
181 
221 
622 
477 
808 
543 

1168 
378 
735 

412 - 
212 - 
283 342 
261 334 
233 307 
247 283 
207 248 
184 226 
202 245 
312 301 
250 318 
221 221 
e52 881 
493 - 
822 838 
559 575 

387 395 
735 735 

1183 - 

- - - 
401 
407 
381 
339 
290 
28? 
288 
480 
387 

71 1 

855 
592 

404 
735 

-- 
- 
- 

1666 
283 
400 
402 
102 
131 
160 
248 
273 
240 

1 52% 
148 
148 
181 
192 
182 
223 
178 
187 
173 
232 
178 
157 

1752 
304 
405 
418 
140 
170 
208 
288 
301 
288 

1578 
230 
228 
I99 
210 
180 
241 
194 
205 
191 
251 

157 
im 

1838 
344 
410 
434 
178 
208 
257 
349 
329 
288 

1630 

306 
21 7 
227 
197 
260 
212 
222 
208 
270 
21 5 

I 

1024 
385 
415 
450 
215 
248 
305 
388 
358 
324 

1882 

388 
234 
245 
215 
278 
230 
240 
225 
289 
233 

- 

2010 
425 
420 
467 
253 
287 
354 
449 
388 
352 

1734 

487 
252 
263 
232 
297 
248 
258 
243 
308 
252 

_. 

2088 
466 
425 
483 
291 
325 
402 
499 
414. 
379 

1788 

547 
270 
280 
249 
315 
288 
276 
260 
327 
271 

- 

- 

518 
554 
1128 
430 
374 
351 
374 - - -- - - 
887 
824 

421 
735 

- 
- - 
le41 
2182 
508 
430 
488 
329 
284 
450 
549 
442 
407 - 

_. 

627 
288 
298 
287 
334 
284 
294 
278 
346 
289 

- - - 
577 
828 
602 
478 
416 
392 
418 - - - - - 
903 
640 

430 
735 

- 
- - 
1722 
2288 
547 
435 
515 
387 
403 
499 
800 
47 1 
435 - - 
707 
305 
315 
284 
352 
302 
31 1 
295 
385 
308 

- - - -  
894 763 
774 048 
750 824 
588 814 
499 541 
475 517 
501 547 - - 

- -  
- I  - - -- I 

341 358 
351 388 
379 338 
389 408 
3 3 8 3 5 4  
347 365 
330 341 
403 422 
3 4 5 3 6 4  
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Levelinnl Dollars at VIriaW Csprcitv Factors WHn SO2 Addem, without CO2 Addem ami wtth NOW Addsnr 

187 
117 Air E n e r ~ y  Stwege -500 MW 

LMeoooCT-31 MW 
7EA CT - 73 M w  
7FA CT - 148 MW 
GE 7EA CT - 119 MW 
GE 7FA CT - 235 W 
a 1  GE7FACT-484MW 

lgnitkn Engine - 5 Mw 
Ignition Engine - 10 MW 

188 
114 
88 

155 
123 
101 
118 
155 
113 
221 
593 
481 
700 
527 

1144 
370 

lGeothemrar-30MW 735 

300 
189 

237 
202 
173 
210 
173 
151 
188 
245 
191 
221 
622 

80[) 
543 

I188 
378 
735 

477 

Hydrwdectric-Nw - 30 MW 
Hydm 

MSW Mass Bum - 7 MW 

Landfill Gas IC Engine - 5 MW 
RDF Stdu3r-Flred - 7 MW 

F Multi-Fuel CFEI (10% Co-flm) - 50 MW 
s ~ s l u d g e 8 A n e s r o M c I k e e s t ) o n -  085Mw 

(alina Cyde CC CT - 275 MW 
cheng cyde CT- 140 M w  
PreaS~med R~kined Bed WUSMII - 2M) MW 
IGCC - 267 MW 
IGCC-534Mw 
F M  cell - 0  2 MW 
Pf~&w Mlaotum~, - 0 03 MW 
B a d d  MkroturbrM - 0 03 MW 

~ Humkl Air Turbtne Cy& CT - 4W MW 

Supcmntical Pulverized coal - 5MI Mw 
Supercrltkal Puhrerlzed Coal. High Sulfur - 500 MW 
Superaltlcal Pulvemed coal - 750 MW 
s u m 1  Pubenred coal ~ 250 MW 
S~bcntkel Pulvwned Coal - 500 MW 
Subm6cai Puhremed Coal. High Sulfur - 500 M W  
Su-1 P~bvenzed Coal, H g h  SuHur - 750 MW 
Clrculanng RuMusd Bed .250 MW 
Cir~lstlw FlUtdEed Bed - 500 MW 

- 
412 
221 

308 
200 
280 
285 
223 
201 
219 
335 
288 
221 
652 
493 
822 
550 

1193 
387 
735 

- -- - 
378 
378 
347 
320 
273 
251 
271 
425 
346 
221 
681 

83% 
575 

395 
735 
454 

- 
- 

- 
- 

449 
487 
434 
375 
323 
301 
323 
51 5 
423 

71 1 

855 
592 

404 
735 

-- 
- 
- 

- - - 
591 
643 
BOB 
486 
424 
400 
427 - 
I - - - 

887 
624 

421 
735 

- 
- M5 

1886 
263 
400 
402 
102 
131 
180 
248 
273 
240 

1 528 
146 
148 
181 
192 
182 
223 
178 
187 
173 
232 
178 
157 

1752 1838 1924 
309 355 401 
405 410 415 
418 434 450 
147 103 239 
178 225 272 
218 277 338 
3x3 388 429 
3M) 338 372 
273 308 338 

1507 1649 1711 
245 - - 
240 335 429 
M4 228 249 
213 234 255 
185 207 220 
248 270 203 
199 222 245 
2 0 8 2 2 9 2 5 0  
104 214 235 
258 280 304 
201 225 248 
157 157 157 

201 0 
447 
420 
487 
a4 
319 
394 
489 
405 
371 

1773 

524 
271 
276 
251 
317 
2a8 
272 
258 
328 
272 

- 

- 

2098 
493 
425 
483 
330 
385 
453 
550 
438 
403 

1835 

818 
294 
297 
273 
340 
291 
283 
278 
352 
295 

- 

21 82 
539 
430 
489 
375 
412 
51 1 
610 
471 
438 - - 
71 3 
316 
318 
295 
364 
314 
314 
287 
377 
319 

2288 
5BJ 
435 
51 5 
421 
459 
570 
671 
$04 
469 - - 
807 
33Q 
339 
317 
387 
338 
335 
317 
401 
342 
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Exhibit 6 

2004 Dollan (W yr) 

LBadAcid-bttery Ener(NStorege -5MW 
Compresactd Air Energy Storage - 500 MW 

mp(e Cycle GE 7EA CT - 73 MW 

combined Cyde GE 7EA CT - 119 MW 
combinad Cyde GE 7FA CT - 235 MW 
Cwnbinad Cyde 2 ~ 1  GE 7FA CT-484 MW 
W 501F CC CT - 258 MW 
Spark 1gnith-1 Engine - 5 MW 
CMnpreaalon Ignition Engine ~ 10 MW 

ind E- Converalon - 50 MW 
Solar Tharmsl. Parabdi Trough - 100 MW 
Sdar Thermal. Parabdi D& - 1.2 MW 
W a r  Thermel. Central Receivsr - 50 MW 
W a r  Thennal. Sdar Chlrnney - 200 Mw 
Sdar PhotovoHalc - 50 kW 
BlomaW (Co-Fiw) - 27 5MW 
Geothscmal-30MW 

WMass Burn - 7 MW 
RDF SW-Firsd - 7 MW 
Landfill Gas IC Engine - 5 MW 

F M u W d  CFB (1 0% co-lire) - 50 MW I-. Sewage Sludge L AnaemMC D m O n  - 085 MW 
iumld Air TurMne Cyde CT - 450 MW 
Kalina cyde cc CT - 275 MW 
C ~ I O  Cyde CT - 140 MW 
Pntswrized F l ~ M i e d  Bed Combu~ti~n - 250 MW 
IGCC - 287 MW 
IGCC-534MW 
Fue( Cel - 0.2 MW 
Peaking Mkroturbine - 0.03 MW 
Basthad M i i r M n e  - 0.03 MW 
S~psnriticsl P ~ h r s M  Coal - 500 MW 
Supeccriticel Pulrerhred Coal. High Sulfur - 500 MW 
Supenritical Puhw%z€ni coal - 750 MW 
Subcriticel Pulverhed Coal - 250 MW 
Surncal Pulverized Coal - 500 Mw 
SuMti-1 Pulvemsd Coal, H@h Sulfur - 500 MW 
Supeiuiijcal Pulvefized Coal, High Sulfur - 750 MW 
Circulating Fluidized Bed - 250 Mw 
Circulating F l u i d i i  Bed - 500 MW 
Ohm Falls 9 and 10 

187 
117 

168 
114 
88 

155 
123 
101 
116 
155 
113 
221 
593 
481 
790 
527 

1144 
370 
735 

300 
188 

234 
190 
170 
208 
171 
140 
188 
242 
188 
221 
622 
477 
8M) 
543 

1188 
378 
735 

- 
41 2 
21 9 

302 
283 
253 
281 
218 
197 
21 5 
330 
264 
221 
652 
493 
822 
559 

1193 
387 
735 

- - 
370 
3w) 
337 
314 
288 
245 
285 
417 
339 
221 
881 

838 
575 

395 
735 

- 
- 

- - - 
438 
453 
421 
387 
316 
293 
31 5 
505 
416 

71 I 

855 
502 

404 
735 

-- 
- 
- 

- - - 
506 
537 
505 
419 
364 
340 
365 
592 
480 - - - 
871 
808 

413 
735 

- 

1666 
263 
400 
402 
102 
131 
180 
248 
273 
240 

1528 
148 
14% 
181 
192 
182 
223 
178 
187 
173 
232 
178 
157 

1752 
308 
405 
41 8 
146 
176 
21 8 
3M) 
305 
272 

1585 
241 
237 
203 
21 1 
184 
245 
I98 
208 
192 
255 
200 
157 

1638 
353 
410 
434 
180 
221 
272 
364 
337 
303 

1644 

328 
225 
230 
205 
m 
221 
225 
210 
279 
223 
1 57 

- 

1924 
397 
415 
450 
233 
288 
328 
422 
369 
335 

1704 

419 
247 
249 
227 
291 
243 
244 
229 
302 
248 
157 

- 

2010 
442 
420 
487 
277 
31 1 
384 
480 
400 
388 

1783 

510 
288 
288 
248 
314 
285 
284 
248 
325 
280 

- 

- 

2088 
487 
425 
483 
320 
358 
441 
538 
432 
398 

1823 

801 
291 
287 
270 
337 
287 
283 
266 
348 
292 

- 

- - - 
574 
622 
589 
472 
412 
388 
415 - 
I 

.- -- - 
887 
824 

421 
735 

- 
- - 
1641 
2182 
532 
430 
488 
384 
401 
497 
598 
484 
429 - - 
892 
313 
308 
291 
359 
309 
302 
285 
372 
31 5 

- - - 
642 
707 
872 
525 
480 
438 
454 - - - - - 
903 
540 

430 
735 

- 

- 
1722 
2288 
578 
435 
515 
4M) 
448 
553 
654 
498 
480 - - 
783 
335 
325 
313 
362 
332 
321 
303 
395 
338 - - - - - 

ffC2 732 MW Superaiticai Puhremed Coel 140 155 170 185 201 216 
Mlnhnum L w d W  Umr 0 37 73 110 148 183 

!:: '';- 
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Exhibit 6 

Ledked Dollars at Va~%out Capacny Factors widh SO2 Ad&% wMhout C02 AWen, and wtth NRX Addws 

GELMBOOOCT-31MW 
GE 7EA CT-73 MW 
GE 7FA CT- 148 MW 

GE 7EA CT - 1 19 MW 
Cycle GE 7FA CT - 235 MW 

F A C T - W M W  

Hydmelectric - NW - 30 MW 

MSW Mass Bum - 7MW 
RDF Stoker-nred ~ 7 MW 
LancJflll Gas IC Engine - 5 MW 
TDF MultMuel CFB (10% afire) - 50 MW 
Humid Air TurMne Cyde CT - 450 MW 
Sewege Sludge L Almfmhc ‘ D W W  - .OB5 MW 

Kallm C m  CC CT - 275 MW 
Chew Cyde CT - 140 MW 
PWUrlled Fl~idlzed Bed Combudh - 250 MW 
IGCC - 267 MW 
lGCC-534Mw 
FUd cell - 0.2 MW 
Pesking MiaotUrMne - 0.03 MW 
B ~ w W  Miaotu~b i~  - 0.03 MW 
SUperdkal Pulverired coal-  500 M w  
SuperaiticSl Pulvemsd Coal. High Sulfur - 500 MW 
Supsruiticsl Putvemsd coal - 750 Mw 
Subcritkel Pulvwtzed coal - 250 Mw 
Subaiticel Pulverized Coal - 500 MW 
SubcriUcal Pulverized Coal. H i h  Sulfur - 500 MW 
Superuitical Pulver*ed Coal, Hi@ SuMtr - 750 MW 
Circulating Ruidlzed Bed - 250 Mw 
Clmbting Fluldlzed Bed - 500 MW 
Ohio Fells 9 and 10 

1 t7  

160 
114 
88 

155 
123 
101 
118 
155 
113 
221 
563 
481 
790 
527 

1144 

735 
370 

300 
187 

230 
194 
160 
205 

148 
183 
239 
186 
221 
822 
477 
808 
543 

1188 

735 

I eg 

378 

412 
217 

295 
275 
248 
255 
215 
192 
210 
323 
259 
221 
652 
493 
822 
559 

1183 
387 
735 

- - 
358 
355 
326 
308 
260 
237 
258 
407 
331 
221 
881 

838 
575 

385 
735 

- 

- - 
424 
435 
406 
356 
308 
283 
305 
491 
404 

71 1 

855 
592 

404 
735 

- 
- 
- 

- - 
488 
518 
488 
408 
352 
328 
352 
576 
477 - 
- 

871 
608 

413 
735 

- 

1688 
263 
400 
402 
102 
131 
180 
248 
273 
240 

1 528 
146 
148 
181 
192 
162 
223 
176 
187 
173 
232 
178 
157 

1752 1838 
306 
405 
418 
143 
174 
213 
303 
303 
270 

1582 
237 
233 
201 
21 1 
182 
243 
lQ6 
208 
192 
253 
188 
157 

349 
410 
434 
185 
217 
266 
358 
334 
300 

1839 

320 
220 
230 
201 
283 
216 
225 
21 1 
274 
218 
157 

- 

1924 
392 
415 
450 
228 
259 
320 
41 3 
364 
330 

1895 

407 
240 
250 
220 
283 
235 
245 
228 
294 
23a 
157 

- 

2010 
436 
420 
487 
288 
302 
373 
488 
385 
380 

1752 

483 
259 
288 
239 
303 
255 
264 
248 
315 
259 

- 

I 

2086 
478 
425 
483 
308 
345 
426 
523 
425 

1808 

580 
278 
280 
258 
324 
275 
283 
287 
336 
279 

380 

.__ 

- 

- - 
553 
586 
588 
456 
398 
374 
400 - - - - - 
887 
624 

421 
735 

- 
- -- 
1641 
21 82 
522 
430 
499 
350 
387 
480 
578 
458 
420 - 

~ 

887 
298 
307 
277 
344 
294 
303 
285 
357 
298 

I_ - 
817 
877 
646 
506 
444 
419 
447 - - - - 
903 
840 

430 
735 

- 
- - 
1722 
2288 
585 
435 
51 5 
382 
430 
533 
83rl 
486 
450 -- - 
754 
31 7 
328 
288 
384 
314 
322 
304 
378 
320 

- -  
746 811 
837 918 
B O B 8 8 6  
607 8n 
535 581 
510 558 
542 589 - - - - -  

- -  
445 451 

- - - - 
358 375 
3 8 4 3 8 3  
3 3 4 3 5 3  
404 425 
353 373 
381 380 
342 380 
419 440 
380 381 

140 155 170 188 201 218 
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Levelirecl Dol/ars or Vulous Coppcrty Factors WHI, SO2 Adders, without C02 Addsnr, and WMJ NOx Addsn 

nergyShKags-5M)MW 

imp)eCydeGELM8000CT-31 MW 
lmple cycle GE 7EA CT -73 MW 
imple Cyde GE 7FA CT - 148 MW 

ned C w  GE 7EACT - 119 MW 
ned Cycle GE 7FA CT - 235 MW 

rOe(ectric - NW - 30 MW 

ass Bum - 7 MW 

bustion - 250 MW 

Peaking t&mturbine - 0.03 Mw 
Baseload Miwturblne - 0.03 Mw 
Su-1 Pulvertzed Coal - 500 MW 
Supercritical Pulverized Coal. High Sulfur - 500 MW 
Supercritical Pulverized Coal- 750 MW 
Subaitlcal Pulverized coel - 250 Mw 
Subaitical Pulverized coel - 500 Mw 
Subattical P U M e d  coal. lllgt-l Sulfur - 500 M w  
Supenrilical Pulverized Coal. Hi@ Sulfur - 750 MW 

Circulating Fluidized Bed - 500 MW 
OM0 Falls 9 and 10 

UrcVlMW Fluidized Bed - 250 MW 

187 
117 

188 
114 
86 

155 
123 
101 
118 
155 
113 
221 
593 
461 
790 
527 

1144 
370 
735 

300 
172 

244 
210 
180 
215 
178 
156 
173 
252 
196 
221 
622 
477 
806 
543 

1188 
378 
735 

- 
412 
227 

322 
307 
275 
278 
233 
210 
230 
348 
279 
221 
652 
493 
822 
559 

1193 
387 
735 

I -- - 
400 
404 
370 
338 
288 
285 
287 
445 
382 
221 
881 

838 
575 

395 
735 

- 

- - 
_. 

478 
501 
484 
397 
343 
320 
343 
541 
445 

71 1 

855 
592 

404 
735 

- 
- 
- 

1688 
263 
400 
402 
102 
131 
160 
248 
273 
240 

1528 
148 
146 
I81 
192 
182 
223 
1 78 
187 
173 
232 
178 
t 57 

1752 1838 1824 
312 381 410 
405 410 415 
418 434 450 
152 202 252 
183 234 285 
224 289 353 
314 380 4443 
309 345 381 
276 311 347 

1593 1680 1728 
2 5 4 -  -- 
249 351 454 
206 231 255 
215 238 280 
187 211 235 
248 274 300 
201 226 251 
210 233 258 
196 218 240 
258 285 311 
203 229 255 
157 In 157 

2010 
460 
420 
487 
302 
337 
418 
513 
416 
382 

1795 

558 
280 
283 
260 
325 
277 
278 
262 
338 
28 1 

- 

- 

2088 
509 
425 
483 
352 
388 
482 

452 
418 

1863 

859 
305 
306 
284 
351 
302 
302 
285 
364 
307 

579 

- 

034 712 
604 791 
853 748 
517 578 
4 5 3 5 0 8  
420 4a4 
457 514 - - - - 
- - - - 

887 903 
624 640 

421 430 
735 735 

- - 

- - - - 
1841 1722 
2182 2288 
558 607 
4 3 0 4 3 5  
499 515 
402 452 
440 491 
548 61t 
045 712 
488 524 
4 5 3 4 8 8  - - - - 
761 864 
3 3 0 3 5 4  
328 351 
3 0 8 3 3 3  
377 402 
327 352 
325 348 
307 329 
390 417 
332 358 
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Exhibit 8 

30-Year Levelized Cost For 
All Technologies Over All Capacity 

actors With COS Emissions 



Exhibit 8 

- - -  
145 
93 

148 
102 
77 

138 
108 
90 

102 
127 
92 

100 
385 
307 
527 
351 
771 

256 370 
141 189 

XISm 
IT? 252 
152 227 
183 230 
151 193 
132 175 
146 190 
207 267 
161 231 
160 160 
424 454 
3 2 3 3 3 9  
m559 
367 383 
7 9 6 8 2 0  

- - 
388 
402 
370 
324 
279 
280 
278 
446 
370 

513 

682 
416 

- 
- 
-- 

272 280 2e.e 297 308 
592 582 592 592 592 

4 4 8 5 0 8 5 e a  
477 552 e27 
453 528 BM 
370 417 484 
322 364 407 
302 345 387 
322 366 411 
626 - - 
438 -- - - - -  
- - -  
608 624 610 
492 4411 4w 

315 323 332 
592 582 592 
387 - - 
- - -  

1315 
178 
290 
268 
80 
88 

118 
177 
201 
173 

1263 
97 
97 

153 
163 
137 
189 
149 
159 
146 
197 
$50 

1401 
219 
295 
284 
118 
138 
168 
228 
231 
a03 

1318 
182 
179 
173 
183 
157 
210 
170 
179 
166 
218 
171 

1487 
282 
300 
300 
157 
178 
218 
279 
282 
233 

1369 

280 
194 
203 
I77 
231 
190 
198 
188 
240 
182 

- 

1573 
305 
305 
318 
1% 
217 
268 
331 
202 
283 

1422 

342 
214 
223 
187 
252 
210 
220 
205 
261 
213 

- 

1869 
348 
310 
33s 
295 
257 
317 
382 
322 
283 

1475 

424 
234 
243 
218 
273 
231 
240 
225 
283 
294 

I 

1745 
380 
315 
349 
273 
a 7  
367 
434 
353 
3a 

1528 

508 
254 
283 
236 
284 
251 
280 
245 
304 
255 

- 

1831 
433 
320 
385 
312 
398 
416 

383 
353 - - 
587 
274 
283 
258 
315 
272 
281 
264 
328 
278 

1917 
476 
325 
381 
351 
376 
488 
537 
413 
389 - - 
889 
284 
303 
275 
336 
282 
301 
284 
347 
297 
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Exhibit 8 

Stmp(e Cyde GE uMIo00 CT -31 MW 
SblVb Cyde OE 7EA CT- 73 MW 
SmprS Cyde GE 7FA CT- 148 M W  

combw Cyds OE F A  CT - 235 h4W 
COmMnsd cyck GE 7EA CT - 119 hlw 

W W ,  sdsr C h i w  - 200 MW 
SdarPhotovdtsic-SOkW 

,High W r - 5 0 0  MW 

Sulfur- 750 MW 

83 

148 
102 
77 

136 
108 
90 

102 
127 
92 

160 
395 
307 
527 
351 
771 
272 
592 

146 

220 
182 
165 
162 
159 
141 
155 
218 
171 
160 
424 
323 
543 
367 
795 
280 
592 

188 

292 
281 
254 
248 
210 
192 
207 
310 
249 
160 
454 
339 
558 
383 
820 
289 
592 

- -  - -  - -  
385 437 
371 461 
342 430 
3 0 4 3 6 0  
261 312 
242 293 
280 313 
401 493 
328 406 
160 -- 
483 513 

575 592 
388 416 

297 306 
582 582 

- -  
- -  

509 582 694 
551 641 730 
519 607 696 
416 473 528 
364 415 488 
3 4 4 3 8 5 4 4 0  
366 419 471 
5 8 4 -  - 
4 6 5 -  - - - -  
- - -  
608 624 640 
4 3 2 4 4 8 4 6 4  

315 323 332 
582 592 592 

- - -  
364 389 374 378 303 3 7  - - 
6Q5 8% 1050 1157 1217 1298 1378 1459 

- -  
1315 
176 
290 
288 
80 
98 

119 
177 
201 
173 

1283 
97 
97 

153 
163 
137 
189 
149 
159 
146 
197 
150 

lOhb Fels  0 and l a  130 

1401 
224 
295 
284 
126 
146 
i 79 
238 
236 
208 

1326 
197 
193 
178 
187 
162 
215 
175 
183 
169 
224 
176 
130 

1487 
273 
300 
300 
173 
184 
238 
300 
271 
243 

1388 

289 
204 
210 
187 
241 
200 
208 
193 
250 
202 

- 

130 

1573 1650 
321 370 
305 310 
316 339 
219 288 
241 289 
2 8 8 3 5 8  
361 423 
306 342 
278 312 

1451 1514 

3e5 481 
2 2 8 2 5 4  
234 257 
211 236 
267 283 
228 251 
230 254 

277 304 
228 254 
130 - 

- -  

216 239 

1745 
418 
315 
349 
312 
337 
417 
484 

347 
377 

1577 - 
577 
279 
281 
260 
320 
277 
278 
262 
330 
280 

1831 1917 
466 515 
320 325 
a35 381 
358 405 
384 432 
477 537 
5 4 6 8 0 8  
412 447 
382 416 

- _ .  - -  
e73 760 
3 0 4 3 2 0  
30( 328 
285 310 
348 372 
302 328 
302 326 
265 309 
3 5 7 3 8 4  
3 0 8 3 3 2  

117 136 1 
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Exhlblt 8 

Lh4WOOCT-31Mw 
7EA CT - 73 MW 
7FACT-148MW 
GE 7EA CT - I 19 MW 
GE F A C T  -235 MW 

Thsmpl. centrsl Rssivar- 50Mw 

148 
102 
77 

136 
108 
80 

102 
127 
92 

180 
385 
307 
527 
351 
771 
272 
592 

258 
146 

217 
188 
182 
190 
157 
139 
153 
218 
169 
160 
424 
323 
543 
387 
785 
280 
592 

370 
187 

287 
275 
248 
244 
208 
188 
203 
304 
245 
180 
454 
338 
558 
383 
820 
28a 
592 

358 426 485 
381 447 s34 
333 418 504 
208 352 406 
2 5 6 3 0 5 3 5 . 4  
237 286 334 
2 5 4 3 0 6 3 5 8  
393 481 570 
322 398 475 
180 - - 
403 513 - 
575 592 808 
399 416 432 

287 308 315 
592 582 sa2 

- - _ .  

- - -  

1315 
176 
280 
288 

80 
98 

I t 9  
177 
201 
173 

1283 
97 
97 

153 
183 
137 
189 
149 
159 
148 
187 
150 
130 

1401 
223 
295 
284 
124 
144 
176 
238 
w 
207 

1323 
194 
tw) 
178 
185 
162 
214 
I 74 
181 

223 
175 
130 

I a7 

1487 
270 
3w 
300 
160 
180 
234 
295 
288 
241 

1384 

282 
202 
206 
188 
240 
188 
202 
188 
249 
201 
130 

- 

1573 
317 
305 
316 
214 
236 
291 
351 
303 
274 

1444 

376 
227 
220 
210 
285 
224 
224 
210 
275 
pe 
1-30 

- 

1898 
385 
310 
333 
258 
282 
348 
414 
337 
308 

1m5 

468 
251 
249 
234 
291 
248 
248 
231 
301 
252 

- 

- 

1745 
412 
315 
349 
303 
327 
408 
473 
371 
342 

1sBB 

SBl 
276 
27 1 
258 
318 
273 
2811 
252 
327 
277 

- 

_ . -  - -  - -  
634 704 
707 793 
675 780 
514 560 
452 502 
432 481 
4 5 7 5 0 8  - -  - -  - -  - -  - -  
6 4 0 -  
4 8 4 -  

332 341 
592 582 

- -  
- -  - -  
1459 - 
1917 - 
5 0 8 5 5 3  
3 2 5 3 3 0  
381 397 
392 - 
419 - 
521 - 
5B2 - 
440 474 
4 0 8 4 4 3  - -  - .- 
748 - 
325 348 
314 335 
m 3 3 0  
387 383 
3 2 3 3 4 0  
311 333 
289 315 
378 405 
328 3!54 
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Exhtbft 8 

Sknpb Cycle GE LMBMK) CT ~ 31 MW 
Sknpb Cycb GE 'TEACT - 73 MW 
Shpl. 
combhsd CvrJe GE 7EA CT - 119 MW 

GE 7FACT - 148 MW 

Subaltlcal PulMttrw coel. HQhSutfur -500 W 
Supercrwksl P U W  Cod. HQh SuW- 750 MW 
clrculstlne Fluklized Bed - 2 m  Mw 

93 

148 
102 
77 

136 
108 
90 

102 
127 
92 

180 
395 
307 
527 
351 
771 
272 
502 

143 

214 
164 
156 

155 
136 
150 
212 
188 
180 
424 
323 
543 
387 
785 
280 
502 

187 

193 

280 
268 
240 
239 
202 
183 
198 
288 
240 
180 
454 
339 
5% 
383 
820 
289 
592 

5(8 
348 
322 
290 
248 
22e 
247 
383 
314 
160 
403 

575 
398 

287 
592 

- 

412 478 544 
431 513 59J 
404 485 587 
342 383 444 
285 342 389 
276 322 389 
285 343 392 
469 $54 - 
388 462 - 
513 - - 
592 808 624 
416 432 448 

308 315 329 
582 592 502 

- - -  
- - -  
- - -  

1315 
178 
280 
268 
80 
98 

119 

201 
173 

1283 
97 
07 

153 
183 
137 
189 
149 
159 
146 
197 
150 

in 

1401 
m 
2x5 
284 
122 
142 
173 
233 
234 
208 

1320 
100 
188 
175 
185 
158 
21 1 
172 
181 
188 
220 
173 
130 

1487 
288 
300 
300 
165 
185 
228 
288 
287 
238 

1378 

274 
107 
207 
181 
234 
194 

189 
244 
188 
130 

- 

203 

1573 
313 
305 
316 
207 
228 
282 
346 
288 
271 

1436 

363 
219 
228 
202 
257 
216 
225 
210 
287 
218 
130 

- 

1858 
359 
310 
333 
250 
272 
337 
402 
332 
303 

1494 

452 
241 
250 
224 
280 
2x4 
247 
232 
281 
242 

- 

- 

1745 1891 
405 451 
315 320 
349 365 
282 334 
316 360 
391 446 
458 514 
365 388 
3 3 5 3 8 8  

1552 - - -  
541 628 
2 6 3 2 8 5  
272 289 
245 287 
303 326 
281 284 
289 291 
253 275 
314 338 
2 8 5 2 8 8  

- -  - -  - -  
610 678 
077 759 
648 730 
488 547 
4 3 6 4 8 2  
415 462 
443 48a - -  - -  - -  - -  - -  
5 4 0 -  
464 - 
332 341 
562 592 

- - 

- - - -  
1459 - 
1017 - 
498 542 
3 2 5 3 3 0  
381 307 

4 0 9 -  
5 0 0 -  
571 - 
431 483 
4 0 0 4 3 2  

377 - 

- -  - - 
718 - 
307 329 
315 337 
268 310 
348 372 
308 328 
313 335 
288 317 
381 385 
311 334 

i 
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Exhibit 8 

GELMeaOoCT-31 MW 
OE7EAcI-73MW 
GE 7FA Cr - 1411 MW 

GE 7EA Cr - 1 18 MW 
wwnblnd cyde GE F A C T - 2 3 5  Mw 

fhsrmd. CanW Rae)Mr  - 50 MW 

140 
102 
77 

138 
108 
80 

102 
127 
82 

180 
385 
307 
527 
351 
771 
272 
582 

258 370 - 
148 205 - 
227 307 388 
200 288 387 
173 26Q 365 
197 259 320 
184 220 278 
146 201 257 
160 218 278 
225 323 422 
178 280 345 
180 180 180 
424 454 403 
323 339 - 
543 55s 575 
387 383 388 
785 820 - 
280 289 297 
582 Mn 592 

- - 
488 

462 
382 
392 
313 
333 
520 
429 

513 

582 
418 

4m 

- 
- 

- 
306 
602 

545 625 
5 9 4 8 9 3  
5 6 e w  
4 4 3 5 0 5  
3 8 8 6 9 4  
368 4% 
381 448 
818 - 
513 - - _- - -  - -  
800 e24 
4 3 2 4 4 8  

315 323 
592 592 

- -  

1315 
178 
290 
288 

80 
98 

I18 
177 
201 
173 

1283 
87 
97 

153 
183 
137 
189 
148 
159 
146 
1 97 
150 

1401 1487 1573 
m 280 331 
205 300 305 
284 300 318 
131 182 233 
151 203 255 
184 250 318 
2 U  311 379 

211 249 287 
1331 1400 1488 
2 0 6 -  - 
201 308 410 
181 208 224 
188 214 240 
164 191 218 
217 248 Z75 

185 211 237 
171 197 222 
228 258 285 
178 207 235 
130 T 3 0  130 

238 m 318 

in 205 2s 

1859 
383 
310 
333 
284 
308 
381 
448 
354 
925 

1537 

515 
284 
288 
245 
303 
281 
263 
247 
314 
284 

- 

- 

1745 
435 
316 
349 
395 
380 
447 
514 
392 
362 

1608 - 
ew 
281 
281 
272 
332 
208 
289 
272 
343 
283 

1378 
1831 
487 
320 
28s 
388 
413 
512 
$81 
430 
400 - - 
724 
319 
31 7 
289 
381 
317 
315 
2e7 
373 
321 

- - - -  
704 784 
791 880 
750 a46 
w s 2 8  
5 0 0 5 5 8  
4.90538 
507 565 - -  - -  - -  - - - -  
0 4 0 -  
484 - 
392 341 
592 592 

- -  
- -  - -  
1459 - 
1817 - 
5 3 8 5 8 0  
325 330 
381 387 
437 - 
4 8 5 -  
578 - 
649 - 
489 507 
438 478 - -  - -  
828 - 
347 374 
342 388 
328 353 
388 418 
345 373 
341 387 
323 348 
402 431 
350 378 
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Exhibit 8 

101 

157 
108 
81 

145 
110 
90 

109 
141 
103 
191 
494 
384 
858 
439 
858 
321 
004 

151 

223 
190 
103 
ID0 
103 
143 
157 
227 
177 
191 
523 
400 
074 
455 
ea2 
328 
884 

3 8 4 -  - 
201 - - 
288 355 422 
273 355 430 
245 327 408 
248 288 351 
210 257 304 
188 230 283 
MB 254 303 
312 398 483 
251 325 368 
191 191 - 
553 502 012 
410 - - 
e90 708 723 
471 407 504 

3 3 8 3 4 8 3 5 5  
m 4 0 0 4 0 6 4  

1007 - - 

- - 
40 
520 
490 
402 
351 
328 
351 
509 
473 - - - 
739 
520 

304 
084 

- 

1491 
219 
345 
335 
91 

114 
140 
213 
237 
207 

1394 
122 
122 
167 
177 
150 
208 
103 
173 
159 
215 
184 

lohb F a n  Q and 10 144 

1577 
285 
350 
351 
133 
156 
195 
269 

240 
1452 
215 
21 1 
191 
198 
173 
230 
167 
I94 
180 
240 
188 
144 

270 

1B(u 
31 0 
355 
287 
170 
202 
249 
326 
302 
272 

lS10 

3w 
214 
218 
190 
254 
21 I 
214 
200 
2% 
212 
144 

I 

1740 
350 
360 
383 
210 
245 
304 
382 
335 
304 

1508 

388 
237 
239 
219 
279 
234 
235 
220 
290 
236 
1 u  

- 

1895 
402 
985 
400 
281 
260 
358 
430 
388 
330 

1020 

477 
281 
280 
242 
303 
250 
258 
240 
315 
261 

- 

- 

1921 2007 
447 489 
370 375 
410 432 
3 0 4 3 4 8  
333 376 
413 488 
495 552 
m 4 3 3  
368 401 

1884 - - -  
6 8 8 8 5 5  
284 307 
280 301 
2 8 5 2 8 8  
328 352 
a2 305 
277 288 
281 26t 
339 384 
285 308 

0 37 

3 0 5  Suppiy-rJde Scresning Attachment-1 ds 



Exhlblt 8 

i' 
Levdlzsd Dalkrr at Various cop.diy FpcbDla WHh SO2 Addem, wfth C02 Adders, 8nd wlfh NOx AdrEsrr 

LM6oooCT-31 MW 
7EACT-73 W 
7FA cf - 148 MW 
GE 7EACT - 119 W 

ai GE 7FACT-484 MW 
GE F A C T  -235 W 

5OlF CC CT - 258 MW 

Thermal. sda Wmnay- m Mw 
phatwdtak:-5okw 

157 
1oB 
81 

145 
118 
96 

108 
141 
103 
191 
404 
384 
658 
439 
958 
321 
604 

ZzO 
186 
159 
194 
161 
140 
155 
224 
175 
181 
523 
400 
674 
455 
882 
328 
004 

- -  
3 8 9 -  
188 - 
283 346 
2 6 5 3 4 4  
238 316 
243 282 
m 2 9 0  
185 229 
201 247 
308 388 
246 318 
191 191 
553 582 
410 - 
em 706 
471 487 

338 346 
0 6 4 0 6 4  

1007 - 

408 472 535 
423 501 580 
395 473 552 
341 380 440 
295 340 385 
274 318 389 
m340388 
471 554 - 
380 481 -- 
012 - - 
723 730 755 
5 0 4 5 2 0 5 3 6  

355 384 372 
6 6 4 0 6 4 0 6 4  

- - -  
- - -  
- -_ - 

1491 
210 
345 
335 

91 
114 
140 
213 
237 
207 

1304 
122 
122 
167 
177 
150 
200 
183 
173 
150 
215 
I64  
144 

1577 
203 
350 
351 
131 
158 
192 
260 
288 

1449 
21 1 
207 
188 
196 
171 
228 
184 
194 
180 
237 
188 
144 

2x1 

1003 
308 
355 
a37 
172 
188 
244 
320 
300 
270 

1504 

282 
210 
2.19 
192 
250 
208 
21s 
2w 
280 
208 
144 

- 

1748 
352 
360 
383 
213 
259 
298 
374 
331 
301 

lSB0 - 
37-7 
231 
240 
213 
272 
227 
230 
221 
282 
230 
$44 

1839 1921 2007 
397 441 485 
385 370 375 
400 416 432 
2 5 3 2 0 4 3 3 4  
2111 323 364 
346 400 452 
428 482 59s 
303 39s 426 
3 3 2 3 8 3 3 8 4  

1015 1671 - - - -  
463w033 
252 273 204 
281 282 303 
233 254 275 
284 316 338 
248 270 291 
250 279 300 
242 262 283 
305 327 350 
252 2-74 296 
- - I  

588 881 
659 737 
630 708 
488 538 
430 474 
407 462 
432 478 - -  

-- - 
1590 - 
2 0 9 3 -  

530 574 
3 8 0 3 8 5  
4 4 0 4 6 4  
37s - 
4 0 6 -  
5 0 4 -  
5 9 0 -  
4!38 489 
425 450 - -  - -  
718 - 
315 336 
324 344 
295 316 
360 382 
312 334 
321 342 
303 324 
372 385 
318 340 - -  .. .  

i 
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Exhibtt 8 

LMgOOOCT-31MW 
7EA CT - 73 M w  
7FA CT - 118 MW 
OETEACT-119Mw 
GEFACT.235MW 

GE 7FA CT -484 MW 

Tharmd,so)erchimney-2ooMw 

159 
101 

157 
108 
81 

145 
118 

109 
141 
103 
191 
494 
384 
858 
439 
em 
321 
684 

ee 

272 
151 

223 
190 
183 
198 
183 
142 
157 
226 

191 
523 
400 
674 
455 
902 
329 
684 

in 

- 
384 
201 

289 
272 
244 
248 
210 
189 
205 
31 2 
251 
191 
553 
416 
BSO 
471 

1007 
338 
w 

355 421 487 
354 437 516 
328 408 469 
288 351 402 
2 5 8 3 0 3 3 5 0  
235 232 328 
254 302 350 
387 483 5eB 
325 398 473 
191 - - 
582 812 - - - -  
706 723 739 
487 50.1 520 

348 355 364 
6 8 4 8 8 4 8 6 4  

- - -  

1491 
219 
345 
335 
91 

114 
140 
213 
237 
207 

1384 
122 
122 
187 

150 
208 
183 
173 
159 
215 
104 
1 u  

in 

1577 
285 
350 
331 
193 
158 
194 
m 
270 
240 

I451 
215 
21 1 
189 
199 
172 
228 
188 
195 
181 
238 
187 
144 

1683 
311 
355 
387 
178 
201 
249 
325 
303 
272 

1509 

is9 
211 
221 
I94 
251 
208 
217 
202 
282 
210 
144 

- 

1749 
358 
380 
383 
218 
245 
303 
381 
335 
305 

1587 

388 
233 
242 
215 
274 
230 
239 
223 
285 
233 
144 

- 

1835 
402 
385 
400 
281 
288 
358 
lsB 
368 
337 

1825 

477 
255 
284 
237 
297 
253 
281 
245 
309 
256 

- 

- 

1821 
448 
370 
418 
303 
337. 
412 
494 
401 
389 

1883 

586 
277 
206 
2s8 
320 
275 
283 
266 
332 
27Q 

_. 

- 

819 886 
883 765 
853 734 
5 0 5 5 5 8  
444 480 
421 450 
447 485 - -  

- _ I  - -  - -- 
- I  

771 - 
552 - - -  
ai 360 
W ( w  - -  - -- 

1sBo - 
2 0 8 9 -  
5 3 9 5 8 6  
3 8 0 3 8 5  
4 4 8 4 6 4  
3 8 8 -  
419 - 
521 - 
807 - 
487 499 
4 3 ) w  - -  - -  
743 - 
321 343 
329 351 
302 323 
388 389 
320 342 
327 349 
3 0 9 3 3 0  
378 403 
3 2 5 3 4 6  - -  

129 147 164 182 200 218 
YhbnunL.vrltrrd$kW 0 37 73 110 146 183 238 253 a 1 209 30 

2005 Supply-side Scmening AUachmwt-1 .*a 



Exhibit 8 

b h b  FPHS 9 nnd 10 

159 
101 

157 
108 
81 

145 
116 
96 

108 
141 
103 
191 
494 
384 
858 
439 
958 
321 
664 

272 
157 

236 
Me 
177 
206 
172 
152 
167 
239 
107 
191 
523 
4w 
674 
455 
902 
328 
664 

384 
213 

316 
305 
273 
260 
226 
207 
225 
337 
271 
191 
553 
416 
600 
471 

1007 
338 
664 

- -  - -  
395 475 
403 502 
369 466 
328 391 
2 8 4 3 4 0  
283 31Q 
203 340 
4 3 6 5 3 4  
3 5 8 4 4 0  
191 - 
562 612 

706 723 
407 504 

3 4 6 3 5 5  
6 6 4 6 6 4  

- I  

- -  
402 407 412 416 421 425 - 

1028 I100 1187 12lM 1340 1429 1508 
L 

1491 
219 
345 
335 
91 

114 
140 
213 
237 
207 

1394 
122 
122 
167 
177 
150 
206 
163 
173 
159 
215 
1&( 
1 u  

1877 
271 
350 
351 
142 
167 
205 
260 
275 
245 

1462 
231 
226 
195 
203 
I77 
234 
191 
198 
154 
244 
192 
144 

1663 1749 
323 374 

367 303 
189 244 
218 271 
271 337 
347 416 
313 352 
263 3 2 7  

1531 1589 

3 3 7  435 
223 250 
228 w 
204 231 
283 292 
219 247 
Z25 251 
210 235 
274 303 
221 249 
144 144 

3 5 5 3 8 0  

- -  

1W 
428 
965 
4w 
285 
324 
102 
482 
380 
3 s  
1660 

540 
270 
260 
258 
320 
275 
277 
260 
332 
276 

- 

- 

1921 2007 
478 530 
370 375 
416 432 
348 307 
376 428 
4 8 1 1 5 3 9  
560 617 
428 406 
396 434 

1737 - - -  
644 749 
305 333 
305 331 
288 312 
349 370 
303 331 
3 0 3 3 2 8  
205 310 
361 391 
307 335 - -  

129 150 172 183 215 236 
0 37 73 110 146 163 

i 



Exhibit 8 

CMnpsssed AhEnergy storage- 500 MW 

Shnpla Cyck, GE LMBMX) CT - 31 MW 
Stnpk Cyck, GE 7EACT- 7 3 M W  
Smpb Cycb GE 7FACT- 148 MW 
CMlbW Cycle GE 7EACT - 118 MW 

Cycle GE ?FA CT - 235 MW 
FACT-484MW 

sdar Thermd. canblsl Recahntr-50 Mw 
SOlarThemud, solar chtlllney - 200 Mw 
sdar Photovoltab - 50 kW 
Bbmers ( W k a )  - 27.5MW 
oumemul-30MW 
HphdMMc - New - 30 h4w 

MSW Mssa Bum - 7  MW 
RDF StnkBr-FW-7 M w  

Sbon-250MW 
IGCC-287MW 
IGCC - 534 MW 
Fu& Cen -0  2 MW 
P w  MtaohlrMne - 0 03 MW 
aswload M i n o t u r M ~ - O  03 MW 
supemitkd Fuhrsrhedcoal-500 Mw 
SupercritlaJ Fuhmrbad Coal. H b h  SWr - 500 MW 
s u m  RdvMhal coal -750 Mw 
subdticel RdMm cosi - 260 MW 
bdtlcJplhe&edcord-500MW 

187 
117 

188 
114 
88 

155 
123 
101 
118 
155 
113 
221 
593 
481 
780 
527 

1144 
370 
735 

300 
187 

232 
198 
188 
208 

I48 
184 
241 
1 87 
221 
622 
477 
808 
543 

1168 
378 
735 

im 

- -  
412 - 
217 - 
2 9 8 3 8 4  
218 381 
250 332 
2 5 8 3 0 9  
217 284 
194 241 
213 281 
328 412 
281 335 
221 221 
862 881 
493 - 
822 838 
558 575 

387 395 
736 735 

1183 - 

431 487 
444 528 
413 495 
381 412 
311 358 
2 8 8 3 3 4  
310 358 
487 583 
4 0 9 4 6 3  

711 - 
855 871 
582 808 

404 413 
735 735 

- -  
- 4  

1888 
263 
400 
402 
102 
131 
180 
248 
273 
240 

1528 
148 
148 
181 
182 
182 
223 
178 
187 
173 
w 
178 
157 

1752 1838 
3 0 9 3 5 4  
405 410 
418 434 
144 187 
175 219 
215 286 
304 381 
3 0 8 3 3 8  
273 305 

1581 1842 
2 3 % -  
235 324 
205 228 
213 233 
185 pe 
247 271 
200 224 
200 228 
164 214 
257 282 
202 226 
157 157 

1 8 3  
400 
415 
450 
230 
262 
324 
417 
371 
337 

1700 

413 
261 
254 
231 
288 
247 
248 
234 
307 
2JD 
157 

_- 

2010 rn 
448 481 
420 42s 
467 463 
272 316 
3 0 6 3 5 0  
379 433 
474 530 
4 0 4 3 8  
36% 402 

1758 1818 

501 580 
275 208 
275 295 
2 5 4 2 7 7  
320 345 
271 295 
270 281 
254 275 
332 358 
276 299 

- -  

- -  

c. - - 
583 
809 
577 
484 
404 
381 
407 - - - - - 
887 
824 

421 
735 

- 
- - 
1841 
2182 
537 
430 
498 
357 
383 
488 
587 
48% 
434 - - 
878 
321 
318 
3w 
3eQ 
318 
312 
205 
381 
323 - 

- -  - -  - -  
8 2 9 6 9 5  
W l  7?4 
858 74? 
516 587 
46.1 480 
426 475 
455 5M - -  - -  - -  - -  - -  
8 0 3 -  
6 4 0 -  

430 439 
735 735 

I -- 
- -  - -  
1722 - 
2 2 8 8 -  
582 628 
4 3 5 4 4 0  
515 531 
4 0 0 -  
437 - 
5 4 3 -  
6 4 4 -  
502 535 
488 488 - -  - -  
788 - 
3 4 4 3 8 8  
338 357 
3 2 3 3 4 8  
393 418 
342 388 
3 3 2 3 5 3  
315 338 
408 431 
348 372 
c -. 



Exhibit 8 

LMOOOCT-31 MW 
7€A CT - 73 Mw 
F A  CT - 148 Mw 
GE 7EA CT - 119 MW 
GE 7FA CT - 235 MW 

Cyds2x1 GE7FACT-WMW 

Thermpll.cenbolRecdver-50MW 
ThemrJ. solar chimney- 2w h4w 

ffB (10% CUM) - 50 MW 

IGCC-534MW 
Fual CeH - 0.2 MW 
Pam MiaobrrMm - 0.03 MW 
Bawload MlcmbJrM~ * 0.03 MW 
S u ~ F l J f v s c t u d c o a f - x H ) M w  
Superaitiad Pulverized coal. Hi@h Sulfur - 500 Mw 
supen*iticd Fwvmtmd coal - 750 MW 
s u m  RdvMtred cos) -250 M w  
s u m  PulMrtzed coal -500 Mw 
Subaitkal Pulvsrtzed cosl. HI@ Subfur - x)o MW 
S~p~~1lb4PulvwtzedCoaJ.HlghS~lf~f-750MW 
C~CUWWJ Fl~ldhed Bed - 250 MW 

168 
114 
88 

155 
123 
101 
116 
155 
113 
221 
593 
461 
790 
527 

1144 
370 
735 

300 
106 

229 
182 
164 
204 
1BB 
145 
182 
238 
185 
221 
622 
477 
808 
543 

1188 
378 
735 

412 
215 

2-92 
271 
243 
2% 
213 
190 
208 
320 
258 
PI 
852 
493 
822 
558 

1183 
387 
735 

- - 
355 
350 
321 
302 
257 
234 
254 
403 
328 
221 
881 

838 
576 

395 
735 

- 

- 

- 
-.- 

418 
429 
400 
351 
302 
278 
301 
4.95 
300 - 
711 

855 
582 

404 
735 

- 

- 

- - 
481 
so7 
478 
400 
347 
323 
347 
388 
471 - - - 
871 
808 

413 
735 

- 

1660 
263 
400 
402 
102 
131 
160 
248 
273 
240 

1526 
148 
146 
181 
182 
162 
223 
1 76 

173 
232 

i e7 

1762 
307 
405 
418 
142 
173 
212 
301 
304 
272 

15.91 
235 
231 
202 
213 
183 
245 
107 
208 
104 
254 
m 
157 

1838 
352 
410 
434 
183 
215 
2e4 
355 
338 
303 

1838 

316 
224 
234 
204 
267 
219 
229 
214 

222 
.) 57 

- 

277 

1824 2010 2opB 
388 441 485 
415 420 425 
450 487 483 
224 2e4 305 
256m340 
316 368 420 
408 453 517 
387 398 431 
3 3 4 3 6 5 3 9 8  

1802 1747 1803 

401 487 572 
245 266 287 
255 276 2-97 
225 245 266 
288 311 393 
240 281 283 
250 272 283 
235 258 276 
2Q0 322 344 
244 288 288 
.157 - - 

- - -  

- -  - -  - -  
544 807 
me85 
557 635 
4eK) 499 
392 437 
388 412 
393 439 - -  - -  - -  

- _ .  - -  
887 003 
624 640 

421 430 
735 735 

- -  
- -  - -  
1641 1722 
2182 2288 

529 574 
4 3 0 4 3 5  
488 515 
3 4 5 3 8 8  
361 423 
472 524 
571 625 
482 4 M  
427 458 - -  - -  
657 742 
308 329 
318 339 
287 307 
355 377 
304 325 
314 335 
2Q7 317 
367 388 
310 332 

- -  - -  - -  
670 733 
743 822 
714 782 
(ire 597 
481 528 
457 501 
4 8 5 5 3 2  - -  - -  - -  - - - -  - -  - -  - -  
438 - 
735 - - -  - -  - -  - -  
618 - 
4 4 0 4 4 5  
531 - - -  - -  -- - - -  
525 - 
489 - - -  - -  - -  
350 371 
3 5 9 3 8 0  
32s 349 
399 421 
347 388 
35e 378 
3 3 8 3 5 6  
412 434 
354 376 

~ O h b  Fdls 0 Snd 10 157 

\ 



Exhibit 8 

100 
114 
88 

155 
123 
101 
110 
155 
113 
221 
583 
401 
780 
527 

1144 
370 
735 

300 
171 

242 
208 

214 
I77 
154 
171 
250 
194 
221 
022 

808 
543 

1188 
378 
735 

i 78 

477 

412 - - 
2 2 5 -  - 
318 393 488 
302 386 491 
270 303 455 
273 331 390 
230 2M 337 
207 201 314 
227 282 337 
345 439 534 
270 357 4 3  
221 221 - 
652 041 711 
483 - - 
822 838' 055 
559 575 582 

387 385 404 
735 735 735 

1193 - - 

_I - 
- 

545 
505 
547 
U Q  
391 
387 
393 
828 
520 -__ - - 
671 
808 

413 
735 

- 

1008 
203 
400 
402 
102 
131 
le0 
248 
273 
240 

1520 
148 
146 

192 
182 
223 
178 
187 
173 
232 
178 
157 

i a i  

1762 
313 
405 
418 
151 
181 
223 
312 
310 
277 

1591 
251 
248 
20s 
217 
104 
250 
203 
212 
187 
260 
205 
157 

1831) 1924 
303 413 
410 415 
434 450 
109 240 
231 281 
285 348 
337 441 
3 4 0 3 0 3  
313 349 

1057 1723 

3 4 0 4 4 8  
234 281 
241 288 
214 240 
277 305 
230 258 
237 202 
222 248 
288 310 
232 280 
157 157 

- -  

2010 
483 
420 
407 
297 
331 
41 1 
508 
420 
385 

1789 

547 
287 
281 
288 
332 
283 
287 
270 
344 
287 

- 

- 

2086 2182 
513 563 
425 490 

34s 394 
381 431 
473 538 
570 035 
450 483 
422 458 

483 499 

1895 - - -  
047 747 
313 340 
315 340 

380 367 
310 336 
312 337 
284 318 
372 400 
315 342 

292 318 

- -  

- - - 
887 
773 
732 
507 
488 
473 
504 - - - 
I - 
803 
810 

430 
735 

_. 

- 
_. 

1722 
pso 
013 
435 
515 
443 
401 
598 
700 
530 
484 - 

_. 

047 
388 
304 
344 
414 
383 
302 
343 
428 
33s - 

2W5 Supply-side Saesning AnadKnsnt-1 .XIS 



Exhibit 8 

G E ~ ~ - 3 1 W  
GE 7EA CT - 73 MW 
GE 7FACT - 148 MW 

, P8-k T~UJ@I - 100 Mw 

168 
114 
86 

155 
123 
101 
118 
155 
113 
221 
593 
481 
790 
527 

1144 
370 
735 

3M 
170 

ne 
204 
175 
21 1 
174 
152 
169 
247 
182 
221 
822 
477 
806 
543 

1 tea 
378 
735 

412 - - 
m -  - 
317 384 467 
265 385 475 
264 353 442 
2BL) 324 381 
m m m  
2 0 3 2 5 4 3 0 5  
222 275 328 
3 3 9 4 3 0 5 2 2  
271 350 429 
221 221 - 
652 081 711 
499 - - 
822 898 1155 
5% 575 582 

387 395 404 
735 735 735 

?lW - - 

530 503 
5 8 8 6 5 6  
531 620 
437 493 
380 431 
353 408 
381 434 
814 - 
5 0 8 -  - -- - -  - -  
871 887 
808 824 

413 421 
736 7% 

- -  

1608 
2e3 
400 
402 
102 
131 
160 
248 
273 
240 

1526 
146 
148 
181 
1 92 
162 
223 
1 76 
187 
173 
232 
178 
157 

1752 
312 
405 
418 
148 
179 
220 
309 
308 
278 

1580 
247 
243 
207 
218 
188 
248 

210 
185 
us 
204 
157 

202 

1038 
381 
410 
434 
195 
227 
280 
371 
344 
311 

1852 

339 
233 
237 
213 
278 
228 
232 
217 
287 
PI 
157 

- 

1824 
4oB 
415 
450 
242 
275 
340 
433 
379 
348 

1715 

438 
2% 
259 
238 
302 
254 
255 
23s 
314 
258 
157 

- 

M I 0  
468 
420 
487 
289 
323 
400 
495 
415 
381 

l n 8  

532 
2M 
282 
263 
329 
280 
270 
281 
341 
281 

- 

- 

PBa 
507 
4 s  
483 
336 
371 
460 
557 
451 
416 

1842 

828 
308 
3M 
288 
358 
306 
300 
263 
388 
31 1 

- 

1641 
2182 
556 
450 
488 
382 
418 
520 
618 
488 
451 - - 
725 
335 
327 
313 
382 
332 
323 
305 
398 
338 - 

I' 

L 

!, 



0)  
c. 
.I 

CI) 
E 
C 
C m 

- 
(' if -1 E 

t 3 -1 

L 
8 
N 
.r 

-7 

a 
\ 

1 
0 
0 
(v 

s 
' 0  

(v 

In 
0 
R 







E 



5 
E! 
3 
.k 

S 
T3 
4. 
T3 
Y 
hi 
S 
T3 



n 

0 

S 
0 
v, 
c, 

44 

*rs 

-2. 

8 
Y, 
0 
b 
L 
0 c, 
62 

4. 
0 
44 

v, 
v, 
Q, 
c, 

4. 
2 

r\ 
0 
0 
cy 
Q, 

23 
44 

4 

L e 

'cr 

E L, 

0 

Q, 
4 
Y 

00 
0 
0 
cy 
L 
a, 
s2 

Q, 
€ 
44 
4. 
Q, 
v) 
L 
0 
Y, 

v, 
''4 

Lu 
0 
Q 
Q, s: 
s: 
44 

44 

'Z  
b 
0 
L 
Q, 
9. 

*rs 





Q, 
c, 
- 
a 

S 
"rl 

v, s 
"t3 
Q, 
4 4  







n 





4 4  
';t= s: 
v) 

v) 
P 
tn 
5 
P 

PL 
L 
0 
v, 
P 
P, 

5 
0 v> 

P 

P 

L 

k 

0 u 
L 
0 v, 
'cr 
9, L. 
*I.. h 



t 
I 

. .  
a, 
0 
% 
0 

7 

. .  cn 
0 

cd 
S 
% n 
0 

.- 
E 

m m  

a, 
S 
0 
cb 
a, 

- 
- 

a 
Q 
23 
0 
0 
a, 

- 

- 

J 

c 
0 
cn cn 
a, 
L1 

.- 

L 

E 

E 
cd 
a, 
cn -c.r 

c 
0 
cn c 
cd 
L1 x 
a, 

., 
- 
a, a, 

0 
- 
0” 

0 

0” 0 
% 
0 

0 > 
0 E 

L 
a> 
-c.r 

a, a, 
S 
x c 
.- 

2 

S 
0 
-c.r 

2 L 
S S 

0 
> 
cd 
-c.r 

bii 

a. 
E cn - 

I 

0 
0 

i,r 

cb 
a, 
I: 

0 
% 
cd 
-c.r 

L 

CI 
cb 
a, 
3c 

I 

cn 
cb 
(3 

I 

L ., a I- 
c3 I I I m m 





n 
cy 




	Financial Statements
	Statements of Income
	Statements of Retained Earnings
	Balance Sheets
	Statements of Cash Flows

	Notes to Financial Statements
	Note 1 - General
	Note 2 - Rates and Regulatory Matters
	Note 3 - Financial Instruments
	Note 4 - Pension and Other Postretirement Benefit Plans
	Note 5 - Income Taxes
	Note 6 - Short-Term arid Long-Term Debt
	Note 7 - Commitments and Contingencies
	Note 8 - Related Party Transactions
	Note 9 - Subsequent Events

	Financial Statements
	Statements of Income
	Statements of Retained Earnings
	Balance Sheets
	Statements of Cash Flows
	Statements of Comprehensive Income

	Notes to Financial Statements
	Note 1 - General
	Note 2 - Rates and Regulatory Matters
	Note 3 - Financial Instruments
	Note 4 - Pension and Other Postretirement Benefit Plans
	Note 5 - Income Taxes
	Note 6 - Short-Term and L.on g-Term Debt
	Note 7 - Commitinents and Contingencies
	Note 8 - Segments of Business
	Note 9 - Related Party Transactions
	2 Alternative Analysis with C02 Impact

	RECOMMENDA TIONS
	escalation i.e., VO&M = 2.0 See Exbjbit
	Exhibit

	Exhibit
	Exhibit
	Exhibit
	Exhibit
	Exhibit
	Exhibit
	Exhibit
	Exhibit

	Fixed
	Exhibit
	Base Fuel Only; Exhibit
	Exhiit
	Exhibit
	Exhibit
	Exhibit

	Average
	Exhibit

